ad 39 | W I|W | WEASY | FUAR, 93 WS s} | Wednesday, 27 May 2026 | TS = | WW E % ISSH No. 28221702

3.|T ra B3 @svniyamascnaiay

3 @aarmik_sbhiysn

ww gfte, snfdes wrr

& 5
E’ EE

= q

[=]

www.abhlyandaily.com

wfenmra fawra dwar fafmaw geawT ZwuT i fewe=T fagwm & Aurer afr
‘ﬂw—ﬁ:ﬂ;'qﬁmn n mﬁsfrafgmfzn ‘e fr oo arEst

T ugwr, ¥Wwar foear, AP PRuTas™T geartaa e war aEifaaw
qISUATSAST JuTa @us oAt B trce ciiae seisssT aaEasui= vHEa aasa
(EIA) afdagsHAT -G TasT ATl STTEArs AREHT ATdsiieics JaaT

USH USs Ushlivia fafa: 20Z23/03/93 3

g=arass 2T A99Ta ATg«d Aa fafaes 2T @it 93T, shrar Searser J3=e AR grfasTr
HT g=ariad 94 grsgdrsd 9T " fhes efdae smdarsaresT ararazoia 9 g g ars+
(EIA) Sfaasa SS90, Aforsa 997 ATdfd J-1ad A3Thd a9 J-91ad AT SETERiaHT ATt
I FET F |

grd gfdaeaAad9? FIHAHAST ARATAT FERTET GUSHT 9a-90=H Ta7 JH=1 TSI T
HAMTFREHAT s T ATEHT 9¥.5 &= 92 qrsgdrsd FAaH 9.% Hew AfEwrsar
TJfawra =gar fasae afvas | S §=EET ARgiasr 987 9. 93 AT 93,300 fEdrtdasy
fsSier 7 £ 200 fHFdaElaey 92ra IS a7qaars! U= fhes 2fd=aa Ao aar g==maa
T g=ata = | 9T29drsa AP 5L, ASME B31.4 S3Ad A=2iigd ATIgvSA"HT f=Afor
g% | ATATTAE TATAHT Horizontal Directional Drilling 9Tafa 9a3T I 94T 3LPE Coating,
Cathodic Protection, Optical Fiber SCADA System S&dT H2&T 9UITAT I8 | AJ9Td
FTIe FATHET F=facEaT T8@r 3 @91 2 Fzr 93 97 AABaAr GHr g9 SfHaaHr seaq
TUSRUT 4TS, 2aTs? d9iies a9T |dlisSs &9, A&l a4a1 9emdias J9a+, AT Fa==or gomer

TAMTAHT AT @S | a9 ATI620T [FI—=ol, st 991 3901 99 aar = a=—=or
UITATE S SITSH MASA | a7 BIER F9aaaT |l Sludge Tank TAT Oil Water Separator

wHT AT gD |
ATATAROT HTEOT FIATa«r, 2o0we @+ [HaH 2 (%) FHISH a9 gigdsadar ad g¥hia
TATASEHT 7 TH HATAIERT da49122 (www.mofe.gov.np) HT I ATATSTATHRT ATATAZITT
9ATa HeATsH (EIA) 9iaded ATasiiaa TRUHE | IiaaeadT S9d<h I7d I3hTa 9T JaHT
T HATAIA Ih 95dTd FATEIAAFRT ATHT FiEia e m a7 a=ar 1d / Gyhiassdrs
T faae aivas | Srasiiae TRUHT SiadaasT GEa-adT Gaarareol s a7 A<arehT de
T/ HIBTA AC AT AT ITHIGEHE FHMTd AT THiaa |ra (9) f@ataa eaAr fafaa =t
T¥hTa A SImETaT 9orsfadga a9 gEaEeT ATEErT Wi |
ufaags seaas ar IaIe I A THES:
20T IUET, A=A TAT AT =T d, [Hegeare, FSarst
I/ THTD GSTIA SITAT:
F=T, I TAT FATETIT AATAT
ATATAROT THATS ATTAA oTTET
fHaaevare, ErsarsST |

B A0 09-¥I994UTS, 09-¥ 9T 35; FTEFT 4. 09-¥I99ss5; HA: info@mofe.gov.np




ENVIRONMENTAL IMPACT ASSESSMENT
REPORT

FOR

NEPAL SECTION SILIGURI -JHAPA PETROLEUM PIPELINE
AND GREEN FIELD TERMINAL PROJECT

Mechinagar Municipality, Jhapa District, Koshi Province, Nepal

Submitted To: Submitted Through:
NepalGovernment Government of Nepal
Ministry of Agriculture, Forest Ministry of Industry, Commerce
and Environment (MoFE) and Supplies

Singha durbar, Kathmandu, Neg Singhadurbar, Kathmandu, Nep
Email: info@mofe.gov.np Email: info@moics.gov.np

Submitted By:
Nepal Oil Corporation (NOC)
Department of Engineering, Project and Information Technology
Central Office, Babarmahakathmandu, Nepal
Email: info@noc.org.np



mailto:info@mofe.gov.np
mailto:info@moics.gov.np
mailto:info@noc.org.np




EXECUTIVE SUMMARY OF NEPAL SECTIONANIPLJHAPA GREEN FIELD TERMINAL PROHAEREPOR

I’ EXECUTIVE SUMMARY OEA REPORT I

1. Background

The proposed Siligurdhapa Petroleum Pipeline (SJPL) Project, along with the development

of aGreen Field Terminal (GFT) at Charali, Jhapa, is a strategic infrastructure initiative aimed

at strengthening Nepal 6s petroleum supply s
governmento-government agreement between Nepal and India, with tedramd financial

support from Indian Oil Corporation (I0C).

2. Proponent

The project is proposed by Nepal Oil Corporation (NOC), specifically through its Department
of Engineering, Project, and Information Technology. The EIA study was executed by
Redknot Engineering Consultant Private Limited, acting as the authorized ersir@ahm
consultant to ensure all statutory requirements of the Ministry of Forests and Environment
(MoFE) are met.

3. Rationality and Objectives of EIA

According to Subksection 30 of Section (J) of Sched@leinder Rule 3 of the Environmental
Protection Regutsons, 2077 (2020 AD), it is mandatory to conduct an Environmental Impact
Assessment (EIA) for a proposed petroleum pipeline construction project. Additionally, in
accordance with the provisions of the Environmental Protection Act, 2019, the Environmental
Protection Regulation, 2020, and other relevant laws, it is necessary to assess the
environmental impact of the proposed project.

The primary objective of this Environmental Impact Assessment (EIA) is to identify, predict,
and evaluate the potential enviroental and socieconomic impacts associated with the
construction and operation of the project. The study also aims to recommend appropriate
mitigation measures to minimize adverse impacts and enhance positive outcomes. The
assessment covers physicablbgical, socieeconomic, and cultural environments within the
defined Direct Impact Area and Indirect Impact Area (beyond the direct zone).

4. Project Description

The SJPL Project involves the construction of an approximately 49.6 km long petroleum
pipeline, of which 14.6 km lies within Nepalese territory. The pipeline will transport
petroleum products from Siliguri, India to Jhapa, Nepal. The pipeline will be installed
underground at a minimum depth of 1.2 meters along the Right of Way (RoW) of the East
WestHighway and Mechi Highway, thereby minimizing the need for land acquisition and
reducing potential environmental and social impacts.

A major component of the project is the establishment of the Jhapa Green Field Terminal
(GFT) at Charali, Mechinagar Mumpality. The terminal will have a total storage capacity of
18,900 kiloliters and will include tank farms, truck loading facilities, pumping systems,
automation systems, fire protection systems, and other supporting infrastructure. The terminal
is designedvith provisions for future expansion and integration of biofuels such as ethanol
and biodiesel.
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5. EIA Study Methodology

The study methodology for this petroleum pipeline and Green Field Terminal (GFT) project
integrated desk reviews, field investigationsd @xtensive stakeholder engagement. During

the desk study, relevant | iterature was revi
prevailing national regulations. Demographic data for the affected municipality and wards

were analyzed using refie from the National Statistics Office to establish a secionomic

baseline.

Field surveys were conducted frabcttober November2025 to collect primary data across
physical, biological, and socieconomic environments. The physical assessment involved
site inspections to identify land use land cover pattern, crossings and slope instability along
the pipeline. Environmental quality was established by analyzing water samples and
monitoring air and noise levels at 3 strategic locations. For the biolagigabnment, data

were gathered through sampling, direct observation and identifying signs of wildlife presence.

The social assessment used a participatory framework, including 6 formal consultation
meetings and 8 informal focus group discussions withl leealers and forest officials. To
capture househollbvel data, a soctieconomic survey was executed, completing 189
householdsegarding settlement patterns, ethnic compositions, and public utilities.

As per the notice publishedin 6 Aart hi k Abhiyan Nati odal Dai
Kartik, 2082 B.S)the public hearings were held in Mechinagar Municipality Assembly Hall

and at proposed Green Field Terminal, Charali on 23rd Nov, 2025 (BS: Mangsir 7, 2082) in

the morning ad afternoon respectively. These sessions were chaired by Mechinagar
Municipalityoés May o +MayornaffeptedeVsaeDnargersoos, locBle put vy
residents. All feedback was recorded in the official minutes, with a summary of ressess.

Finally, potential environmental and social impacts were systematically evaluated using an
i mpact assessment matrix to determine the m
influence.

6. Baseline Environmental Conditions

Physical Environment

Topography

The proposed petroleum pipeline lies in the Eastern Terai Region of Nepal. The topography
of project area is characterized by plain and flat land. The pipeline alignment elevation profile
ranges between 111745 masl, the overall pipeline route maintainsekatively low and
consistent elevation profile across this section.

The project area falls under a Tropical Climate Zone, characterized by high humidity and
heavy monsoonal influence. Monthly minimum temperature variations range from an average
of 10°C b a maximum average of 26°C and average maximum temperature in between 26 °C
to 33°C. The area receives a substantial annual rainfall of 2426mm. The extreme variation
between the driest (December) and wettest (July) maatigging from an average of 7mm to
683mmnecessitates strategic construction scheduling to avoid momeladed trench
flooding and soil instability.

Land Use
The pipeline alignment primarily follows the existing national highway corridor. The current
land use distribution within 500 meteuffer of the proposed pipeline alignment is as follows:
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1 Settlements & Agriculture (84%): Predominantly concentrated in urban hubs and village
clusters along the highway.

1 Forestland (15%): Segments passing through regional forest patches.

T Water Bodies & Others (1%): River crossings and wetlands.

The high concentration of settlements indicates that approxinm@®8ty of the route falls

under Population Density Index (PDI) Zone Ill, requiring hgyhde steel and advanced

safety factors.

Hydrology and Drainaye

The corridor intersects seasonal and perennial river systems, including the Mechi, Kali, Ninda,

Timai, Hadiya, Phulbasa. Among these rivers, Mechi, Ninda and Hadiya are characterized by

loose fluvial sediments (sands and pebbly sands).

1 River Morphology: Mechi and Ninda show the meandering and depositional
characteristics and others are somehow straight. Active bank erosion and scouring were
not identified as bridge foundation work was under construction.

1 Pipeline lying mechanism:The application of Hozontal Directional Drilling (HDD) will
be carried out to these sites to ensure pipeline integrity against seasonal flooding.

Environmental Quality

Baseline monitoring established the existing environmental stressors:

T Air quality parameters(PM10, PM2.5SCOF, NOF, CO) are within national standards.

1 Noise levelsare generally acceptable during daytime but exceed permissible limits at
night in some areas.

1 Water qualityis largely suitable for use, with minor biological contamination concerns.

Natural Hazardsand Seismic Risk

1 Seismicity: The alignment is located within a moderate seismic hazard zone. The design
must incorporate stress analysis for potential ground movement.

1 Flood Vulnerability: Flood-prone zones are identified at the Mechi and Ninda river
basns. Recurrent sediment deposition and waterway encroachment in these areas
necessitate specialized bank protection and concrete coating (buoyancy control) for the
pipeline.

Biological Environment

The pipeline route does not pass through any protected apeasas National Parks,
Conservation areas, wildlife Reserve, Hunting Reserve, Protected Forest areas and animal
sanctuariesThe nearby forest area is Charali Forest Block separated by Mechi higriveay.
Charali Forest is distributed with S&8{orea rolistg forest and Dalbergia sissoo forest types.

Sal Shorea robustais dominant forest species. The associated species include Saj
(Terminalia alatg, Khair (Acacia catechy Simal Bombax ceibp Sindure Kallotus
phillipensis) Rajbrikshya Cassia fistla), Badkamle Caesaria glomerata Bot Dhayero
(Lagerstroemia parviflorp and Kusum$chleichera oleogaThe shrub layer is occupied by
Murraya koenigii, AngeriNlelastoma normaleand Clausena exavata, etc.

Despite being isolated, the Charaali foregpports resident of Asian elephants for months
and serves as a vital transitional corridor for migratory herds traveling from India to Jalthal.
The northsouth wildlife movement corridor is, as stated by the locals is Bn@ahundangi
(Churia foot hills)a dijana Charalia Jalthal. Sometime, the elephants travel to Charali
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directly from Panitanki, India, in small groups of 7 to 9 and visit Jalthal from there and back
the same route.

Sociceconomic and Cultural Environment

The project avoids private property impacts and relocation by utilizing the goveromeed
highway Right of Way (RoW) for pipeline trenching. Furthermore, a demographic survey of
189 households along the routeas conductedThe municipality has a totalf 82,695
households. The housing infrastructure in the project area is predominantly permanent, with
both 2021 Census data and 2025 field observations confirming that over 77% of households
are constructed from durable ceménnded bricks or stone. Mechirg a r Munici pal
affected population of 67,030 exhibits a slightly higher female ratio and a settlement pattern
entirely divided between urban (Wards 6 and 10) andybean (Wards 7, 8, 13, and 14)
areas, with no rural inhabitants reported. Analgsis39 surveyed households reveals a stable
economic profile with a significant savings capacity, as 84% maintain monthly expenses
below 50,000 NRs despite 27% of the community earning over 75,000 NRs, indicating strong
financial resilience and disposaleome. The project area features a rich cultural mosaic of
Hindu, Buddhist, Kirat, Islam, and Christian faiths, supported by a diverse population of Khas
Arya, Rai, Limbu, Tharu, Santhal, and indigenous Rajbanshi or Dhimal communities. While
Dashain and ihar are celebrated across the region, the social calendar is further enriched by
ethnicspecific milestones such as the Rai's Udhauli and Ubhauli, the Tharu's Maghi, and the
Lhosar festivals observed by Gurung and Tamang communities.

Analysis of Alternatives
The EIA considered multiple alternatives, including:

T No Project Scenarid?ejected due to continued reliance on tanker transport, leading to
higher costs, traffic congestion, increased emissions, fuel losses, and supply disruptions.
T AlignmentAlternatives:
o Alternative 1:Shorter route through private land, requiring land acquisition and
causing higher environmental and social impacts.
o Alternative 2 (Selectedplignment along existing highway RoW, minimizing
displacement, environmental damaged implementation time.
The selected alternative demonstrates superior environmental, social, and economic feasibility.
7. Environmental Impacts and Mitigation Measures
The environmental impacts and mitigation measures of the project implementation isxmentio

below;
Beneficial Impacts and Augmentation measures

Construction Phase

The primary focus during construction is the maximization of local economic benefits through
humancentric management and procurement. Ldiased construction techniques will be
prioritized to ensure that job opportunities remain within the communitykeblaby a
commitment to full and timely wage payments as strictly defined in contract agreements.
Beyond direct employment, the project aims to stimulate local entrepreneurship by sourcing
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essential construction materiedach as sand, gravel, and bridkem community suppliers and
utilizing local services for transport, catering, and maintenance. The physical presence of the
workforce will serve as a catalyst for growth, encouraging the establishment oksaialtea
shops, grocery stores, and restawgaetar construction camps to boost local household income.

Operation Phase

During the operation phase, the project transitions to a-teigh framework designed for
efficiency, safety, and environmental sustainability. To ensure a reliable flow of patratel
eliminate roaebased disruptions, the pipeline will utilize automated flow controls, leak
detection, and frictiomeducing chemical additives. Structural integrity is a top priority; the
pipeline will be buried at safe depths, especially at riverdrach crossings, and protected by
a Cathodic Protection system to prevent-baged corrosion. Redime monitoring will be
facilitated through Fibe®©ptic Sensing and regular ground patrols.

Environmentally, the project aims to reduce greenhouse gasiens and oil tanker running
costs by integrating a fully closed receiving terminal. This terminal will feature-dughd
automated loading arms and a Vapor Recovery System (VRS) afigtd¢arminals to capture
and recycle fuel vapors. Lorigrm soad-economic growth will contine through the operation
of theGreenfield Terminals (GFT), which will provida susained boost to local businesses
including hotels, aeammodations, and grocery stoi®@ving the operational personnel and the
growing localpopulation.

Adverse Impacts and Mitigation Measures for Petroleum Pipeline

Environmental
Impacts/Issues
A. Physical and Chemical Environment
l. Construction Phase
The damaged roatliring the excavation will rahabilate as sson as possible
excavation will be conducted in strict coordination withErepartment of Roao

Mitigation Measures

Damageof Drinking Water Committee and other relevant authorities to prevent accic
existing service disruptions. A specific fedy distance will be maintained between
infrastructure petroleum pipeline and the drinking water network to mitigate contamin

risks, while the project mandates that the portion of the highway damaged
construction be fully rehabilitated to its originahciition.

The project will prioritize a balanced eandfill approach, where nearly a
excavated material is repurposed as backfill to minimize environm
Generation of disturbance and eliminate the need for external spoil disposal. In the eve
Mock and Spoils| excess spoil is generdtédt will be managed internally by using the designe
terminal site for disposal, ensuring no unauthorized dumping occurs i
surrounding landscape.

Vi
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Environmental
Impacts/Issues

Mitigation Measures

Noise and
vibration

To minimize acoustic disturbance, the project will equip all construc
machnery with properly maintained silencers and restrict work to daylight H
to avoid disrupting the | ocal cor
or earmuffs, will be mandatory for workers operating kigiise equipment
while physical noise lyaiers will be deployed to shield sensitive receptors
schools and hospitals. Additionally, periodic noise quality monitoring wil
conducted throughout the project area to ensure continuous complianc
national noise standards.

Temporary
deteroration of
air quality

To mitigate atmospheric impacts, pipeline trenching will be execute
segments to minimize soil exposure and dust. Additionally, regular air q
monitoring at terminal sites and construction camps will ensure adhere
National and WHO standards.

Crossing across
the river and
drains

The project will utilize Horizontal Directional Drilling (HDD) to lay the piy
deep beneath the riverbed, avoiding any physical disturbance to the
Construction activities will be strictlisuspended during the monsoon seaso

Backfilling and
reinstatement

Backfilling will be performed immediately after pipe laying to minimize
duration of stockpiling, and any excess soil will be disposed of approved,
engineered tipping sites.

Operational Phase

Petroleum
Pipeline
corrosion and
leaks

To prevent environmental risks, the pipeline will be equipped with a Cat
Protection (CP) system and a factapplied coating to inhibit externi
corrosion and rust. Operational safety will inanaged via a SCADA syster|
providing realtime monitoring of pressure drops and vibrations for immeg
hazard detection. Before commissioning, the entire system will ung
hydrostatic testing at 125% of the design operating pressure to rigorousy
weld integrity and structural strength.

Impacts due to
Geological
Hazards

The pipeline will be constructed using highctility steel and flexible joint:
designed to absorb ground movement and prevent rupturing. For river cro
the pipe will be bried 4 6 meters below the maximum scour depth to en
protection against flash floods and channel erosion. Additionally, the syste
integrate vibration and stragauge sensors linked to the SCADA systs
enabling an automatic fuel shoff the momat a seismic or accidental event
detected.

Expose due to
road collapse

The pipeline will be installed at a minimum depth ofi 2 heters and positione
at a safe horizontal distance from the road shoulder to ensure cont
coverage even in the evesftembankment failure. Furthermore, regulasfoot
inspections will be conducted along the route to ensure early detect
shoulder cracks or potential instability.

Biological Environment

Construction Phase

Vii
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Environmental
Impacts/Issues

Mitigation Measures

Possible conflict

1 Pipeline trenching work will be on daylight hours while working near tg
forest.

with wildlife 9 The existing fencing will maintain effectively for the proper function
coordination with forest authorities.
C. SocieEconomic and Cultural Environment

Construction Phase

Issues related to
road safety and
traffic disruption

To ensure public safety, highsibility barriers and reflective safety tape will
installed around all open trenches and equipment areas to prevent pedes
vehicles from entering work zones. Project vehicles will be restrictelihnited
speedif in residential areas and will travel in timed convoys to minimize tr
disruption.

Blocked of
feeder road

Retro reflective warning signs, and barrier will be installed ahead of the hig
intersection to alert highway commuters. The alternativeraill be utilized
for the access to the highway.

Occupational
health and safety
of the workers

The project mandates a robust safety culture through daily and weekly ta
talks and visual safety signage across all sites. All personnel will recén
specific PPE, supported by -gite first aid and emergency rescue facilities
designated officer will enforce a comprehensive OHS Plan, while fully equ
worker camps with sanitation and kitchens will be provided to minimize s
friction with local communities.

Potential for the
conflict between
the workers

The project will conduct orientations and toolbox talks to bridge language
and foster a unified safety culture among the workforce. Additionall
dedicated grievance redressal unit Wil established to promptly address «
resolve any issues or conflicts that arise during the construction phase.

Operational Phase

Third party
Interference

A bright yellow warning tape will be buried 30800 mm above the pipe, wit
route markers placedvery 100200 meters. NOC will enforce a center t
contractors must contact before any mechanical excavation. Furthe
contractors must manually verify
digging before using heavy machinery, rather thanng solely on map data.

Pipeline safety
and security

The pipe will be designed to withstand external loads and traffic vibratio
accordance with Indian Standards. To further minimize stress, the pipelin
be laid within 2 meters of the Right\éfay (RoW) edge and buried at a minimt
depth of 1.2 meters below the road surface. Additionally, regular patrolling
be conducted to monitor the integrity of the pipeline route.

Adverse Impacts and Mitigation Measures forGreen Field Terminal

Impacts/Issues

Mitigation Measures

A.

Physical and Chemical Environment

Construction Phase

viii
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Impacts/Issues

Mitigation Measures

Installation of
camp sites and
stockpiling sites

Worker camp will be located within the terminal property and barricadg
protect local residents. Atonstruction materials will be enclosed with s
barriers and covered with tarpaulins to prevent dust and erosion. Furthe
hazardous chemicals will be stored on hard, impermeable surfaces to f
soil and water contamination.

Workergenerated
waste.

The project will implement a mandatory thiigi@ system for biodegradabl
recyclable, and hazardous waste to ensure sorting at the source. Part
with local municipal authorities will facilitate regular collection, and
temporary camps wibe fully cleared of waste upon completion.

Land development

A threemeterhigh wall will be constructed to secure the fill area perime
using material sourced exclusively from governmegmproved quarries
Landfilling will be executed in mechanicallpompacted layers to preve
subsidence, supported by a peripheral drainage system inside and outs
boundary to prevent waterlogging. Additionally, topsoil will be stripped
banked before filling begins, ensuring fertile soil is preserved forrdt
landscaping and greenery.

Diversion of
Natural Drainage

A diverted canameasuring 2 meters wide andlb meters deewill be
constructed just outside the boundary wall and linked to existing inflow
outflow systems. Additionally, a comprehensitersiwater drainage netwot
will be developed within the terminal to prevent potential waterlogging.

Obtaining the
filling material

Filling materials will be sourced exclusively from legally operating quarr
crusher industries that possess all necegsamnits and approvals from relevg
authorities. To ensure technical standards are met, the quality of these m
will be rigorously inspected and verified by engineers at the terminal site.

Air quality
degradation and
noise pollution

To minimize environmental impact and community disturbance, all tr
transporting filling materials must be covered with tarpaulins to prevent
spillage. The access road will be regularly maintained to ensure smooth
flow and reduce vehiculanoise Additionally, DG sets will be acoustical
insulated and fitted with exhaust pipes that meet government pollution ng

Operation Phase

Terminal Safety
and Security

To ensure site security, a threwterhigh perimeter wall will be constructe
around the fill area. Access to the terminal will be strictly limited to autho
personnel only, managed through a gate with 24/7 security guards g
integrated CCTV monitoring system to maintain continuous surveillance.

Fire safety
concern

Terminallayout and tank spacing will comply with OISBTrD-118 to preven
fire spread. The facility will include two fire water taptach 16 m in diamete
and 18.5 m higlalong with fire and foam pumps and a comprehensive hy
network for emergency response.
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Impacts/Issues

Mitigation Measures

Flood/Inundation
risk

Terminal elevation is determined by flood and inundation analysis of the n
Phulbasa River to ensure loteym resilience. To manage water flow,
peripheral drainage systePn meters wide andi1.5 meters deewill be
engineeredd intercept offsite runoff and prevent damming in upstream ar
Additionally, an efficient internal drainage network will be developed within
GFT to manage onite runoff during extreme weather.

Soil and Water
pollution

HSD and MS storage tanks Wile enclosed by a dyke wall capable of hold
110% of the total tank volume to ensure spill containment. In parking
fueling areas, a 35 m x 15 m -oiiater separator will be integrated into {
drainage system to filter fuel and lubricants before hdisge. Additionally,
rapidresponse spill kits with absorbent mats and sand will be stationed
high-risk locations for immediate emergency use.

Fugitive emission

Floating roof tanks will be used to eliminate headspace and preven
volatilization, while loading bays will feature Vapor Recovery Units (VRUS
convert vapors back into liquid. To further reduce emissions, bottom lo
will be used to minimize turbulence, and specialized systems will ca
Volatile Organic Compounds (VOCs) atefing stations. These technig
measures will be supported by a Leak Detection and Repair (LDAR) prog

To maintain pipeline integrity and prevent blockages, a-lsyegtep pigging
approach will be adopted. The process will feature-tigad tracking and

Pigging pressure monitoring systems to ensure operational safety. Furthermo
entire pigging operation will remain a closed system, with all waste disch
in strict compliance with national effluent standards.

B. Biological Environment
l. Construction Phase
Mandatory staff induction will cover wildlife protection and legal compliar
Impacts on . o . . . .

o strictly prohibiting poaching or unauthorizaee felling. Labor camps will us
wildlife and g i .
avifauna subsidized LPG or electricity to prevent forest encroachment, while all hot

must follow rigorous fire safety precautions.
lleaal wildlife Workers are strictly prohibited from hunting, poachimigany illegal activities
ge Informative warning signs will be placed at construction sites, and contra
hunting and : . : . - . e .
noaching will be held strictly liable for enforcing these wildlife protection specificati

among their labor force.

Operation Phase

Effect on flora and
fauna due to
accidental leak of
petroleum
products

In case of accidental leak of petroleum products, the soil will be treatg
biodegradation method. This treatment also combines injection of degt
bacteria and nutrients into soil to stimulate biadegtion.

C.

Socio Economic and Cultural Environment

Construction Phase
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Impacts/Issues

Mitigation Measures

Arrangement of
basic facilities

The terminal will feature adequate worker living quarters with properly log
sanitation facilities. Water will besourced from ossite tube wells, while
electricity will be provided by the NEA with DG set backup. Additiona
color-coded bins will ensure waste segregation at the source.

Workers
occupational
health and safety

Daily and weekly toolbox talks, alonwith visual signage, will ensur
continuous safety education for all workers. Full personal protective equig
(PPE) is mandatory for staff and visitors, supported bsgitenfirst aid. All
construction activities will strictly adhere to Occupational IHeand Safety
(OHS) standards.

Increase in traffic
volume Potential
increase in road
traffic incidents

Large, slowmoving vehicles will operate during egfleak hours to minimiz
traffic disruption. The project will repair any road damage caused and i
visible warning signs. Additionally, the workforce will receive figstl training.

Operation Phase

Community
Health and Safety

A communityintegrated Emergency Response Plan will include sirens
systems, and evacuation routes for neighbors. tBa&ers are prohibited frof
roadside parking, and green buffer zones will be maintained. All site wast
be treated before discharge, while a feedback box will address comr
concerns.

Occupational
Health and Safety

The terminal will be mapped intmones based on the risk. A mandatory F
policy will be enforced.

Fire safety and
prevention

Vapor Recovery Units (VRUS) will captuexaporatedases to prevepbssible
fire. The terminal will maintain a hydrant system with two 3,719.64 KL w,
tanks, portable DCP an@O; extinguishers, and a dedicated foam ter
vehicle.

Possible soil and
water
contamination

Site drainage passes through 35 m x 15 nwatler separators dra 100 KL
sludge tank. Groundwater monitoring will be regularly conducted to ensu
hydrocarbon seepage.

8. Environment Management Plan and Environmental Monitoring Plan

An Environmental Management Plan (EMP) with details on mitigation measures, tinung a
location for implementing the mitigation measures, costs and responsible agencies and
supervising the mitigation measures is prepared. In addition, an Environmental Monitoring Plan
(EMoP) has been prepared to guide key monitoring activities to ensecdveiness of EMP
implementation. The Nepal Oil Corporation/ SJPL Project Unit will be the implementing
agency for the project and will be responsible for the overall implementation of environment
safeguards under the project. The cost for the projecadgtnpnhancement measures and
mitigation measures on physical, biological, semtwnomic, and cultural environment is
estimated NRs. 4,205,000has been proposed, similarly, NRs 16,60000 is proposed for
environmental monitoring.

9. Grievance RedressViechanism (GRM)
A structuredour-tier GRM has been established to address stakeholder concerns:
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EXECUTIVE SUMMARY OF NEPAL SECTIONANIPLJHAPA GREEN FIELD TERMINAL PROHAEREPOR

1. Site Leveli Immediate resolution by contractor and site office.
2. Project Leveli Escalation to Project Implementation Unit (PIU).
3. Department Leveli Review byGrievance Redress Committee.
4. Judicial Level T Legal recourse if required.
This ensures transparency, accountability, and community participation.

10. Environmental Auditing

Environmental impact audit will be carried out to assess the actual environmental, impac
effectiveness of environmental impact mitigation, and enhancement measures and functioning
of monitoring mechanisms. Audit will be undertaken after two years from the project
completion. Ministry of Forests and Environment or prescribed body will conduc
environmental auditing.

11.Conclusion

The Siliguri Jhapa Petroleum Pipeline is a landmark ctussler G2G project connecting

Il ndi ads Siliguri Ter mi nal to a nmrwNepa8, 900
Stretching 49.6 knwith 14.6 km inside Nepahe underground pipeline primarily utilizes the
existing EagtWest and Mechi Highway Rigidf-Way (RoW) to minimize land acquisition and
environmental disruption.

By replacing tankebased transport, the project enhances energy security while reduding traf
congestion, emissions, and fuel loss. The EIA confirms that the alignment avoids forest areas,
and comstruction impactsuchas dust, noise, and excavatwill be temporary. To protect

sensitive areas like water bodies and road crossings, HorizorgatiBnal Drilling (HDD) will

be employed.

During operations, risks are minimized through advanced leak detection, optical fiber
monitoring, andfires af ety systems at the Jhapa Ter mi nal
economic and safety benefggynificantly outweigh its manageable environmental impacts,
provided the Environmental Managemélan (BMP) is strictly followed.

Key Commitments

NOC will implementall EMP mitigation and monitoring measures.

Trenchless HDD technology will be used atevaiodies and congested crossings.

The damaged roadill be restored immediately.

A comprehensive oil spill and emergency response framework will be enforced.

Regular air, noise, and soil monitoring will be conducted alongside mandatory

environmental audstper the Environment Protection Act.

1 Stringent health, safety, and traffic protocols will be maintained, ensuring continuous
coordination withconcernauthorities

=A =4 =4 4 -4
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CHAPTERL: NAME AND ADDRESOF THE ORGANIZATION

PREPARING THE REPORT

1.1 Proponent

The proponent of th&nvironmental Impact AssessmeilA) study of the SiliguriJhapa
Petroleum Pipeline (SJPL) and Jhapa Green Field Terminal (GFT) is Nepal Oil Corporation
(NOC). Nepal Oil Corporation Limited (NOC), an undertaking of the Government of Nepal,
was established on 26th Poush, 2027 B.S. (1943 WEpal Oil Corporation is fully owned

by the Government of Nepal. It is in charge of importing, transporting, storing, and selling
petroleum products in Nepal. The main office of the corporation is located in Teku,
Kathmandu. Corporation (NOC) is the compaasponsible for bringing in and distributing

oil products throughout the country.

Full Address of the Proponent:

Name: Nepal Oil Corporation Limited (NOC)
Address: BabarmahalKathmandu, Bagmati, Nepal
Phone: +977 01 4274974

Email: info@noc.org.np

Web: WWWw.Nnoc.org.np

1.2 Consultant

The preparation of this Environmental Impact Assessment (EIA) report has been undertaken
by Redknot Engineering Consultant Pitd., the environmental consultancy firm formally
commissioned by the project propone®edknot Engineering Consultant Puitd. is
responsible for the baseline data collection, and the formulation of the Environmental
Management Plan (EMP).

T h e ¢ o n dfficial toatact addscorrespondence details are as follows:

Name: Redknot Engineering Consultant Pivtd.
Address: Panipokhari, Kathmand8, Bagmati, Nepal
Phone: +977 9803102478

Email: redknot.eng@gmail.com

1.3 Rationale for Environmental Impact Assessment

According to Suksection 30 of Section (J) of Sched@¢(Q¥«d ( j ) U@ linder T 2 L
Rule 3 of the Environmental Protection Regulations, 2077 (2020 AD), it is mandatory to
conduct an Environmental Impact Assessment (EIA) fgr@posed petroleum pipeline
construction project. Additionally, in accordance with the provisions of the Environmental
Protection Act, 2019, the Environmental Protection Regulation, 2020, and other relevant laws,
it is necessary to assess the environmemiadhct of the proposed project.
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This project is governed by a governmemgovernment Memorandum of Understanding

( Mo U) bet ween I ndiads Ministry of Petrol eur
Industry, Commerce and Supplies and followed by a bssioebusiness framework
agreement between IOC and NOC. The primary funding comes from the Government of India,
provided through the Indian Oil Corporation (I0OC), which covers the construction of the
pipeline and a new storage terminal in Jhapa and prallidecessary technical expertise and
resource for design, construction, and operational phase of the project. The Rule 7 (8) of EPR
has stated that in case of a proposal foreign investment, the environmental study reports,
scoping, and term of referenport can be prepared in English Language. So, as stipulated
in Rule 7 (8) of EPR, this final EIA repoi$ prepared in the English language, with an
executive summary provided in Nepali.

1.4 Objective of Environmental Impact Assessment

The main objectig of the EIA is to identify the impacts on physical, chemical, biological,
social, economic and cultural environmental aspects on the project location and further to
identify methods to enhance the positive impacts and eliminate or mitigate the negative
impacts to acceptable label. Other objectives of the EIA are:

1 To Collect the baseline information on physical, biological, secmnomic and
cultural environment in the project affected areas,

1 To identify and positive and negative environmental impactsngwonstruction as
well as operational phase of the project that help us make assumptions on the quantity,
quality and durations of those impacts

1 To conduct public consultations, hearing, discussions and interactions with local people
and other related ftaholders to collect their grievances/suggestions

1 To propose practical and sispecific mitigation measures for adverse impacts and
enhancement of positive impacts,

1 To identify methods/ways to enhance positive impact and eliminate/mitigate negative
impads

1 To prepare Bvironmental Management Plan MIP) and Monitoring Plan during
project construction and operational phase.

1 To define the institutional framework required for the implementation and monitoring
of the programs.

1.5Scope of the Study and Other Related Matters
1.5.1 Scopeof the EIA study
The general scope of the EIA covers all the activity #natcarried out during the study
The followingcategories areovered:
1 Literature review;
1 Baseline data acquisition;
1 Prediction and evaluation pbtential impacts;
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Determination of appropriate mitigation measures;
Environmental management plan;
Consultation/stakeholder engagement;

Report preparation.

= =4 -4 -4

1.5.2 Limitation of the EIA study

The proposed Petroleum Pipeline Project is a linear infrasteudawelopment with potential
environmental impacts assessed across two distinct zones: a Direct Impact Zone, defined as a
100-meter buffer radius from the pipeline alignment, and an Indirect InZwa, extending

an additional B0 meters beyond that bowarg to account for secondary influences. In
accordance with the Environment Protection Rules (2020), potential adverse effects on the
physical, chemical, biological, soeexonomic, and cultural environments were evaluated
based on their location, magnitydextent, and duration.

However, the baseline data for this Environmental Impact Assessment (EIA) were collected
through singleseason sampling and a etirae field visit, which inherently lacks data on
seasonal variations. Due to these time constrantsyanimal direct observations of aquatic

and herpetofauna during the site visit, species diversity findings were supplemented with
secondary researcfihe impact due to the offroject activites are not consideradthile
necessary prevention and mitigatimeasures have been recommended, they are primarily
based on the professional judgment and experience of the involved experts; as is common

with standard EI A methodol ogies, this introt¢t

conclusions.
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I’ CHAPTERZ2: INTRODUCTION OHHE PROPOSAL I

2.1 Background

Petroleum products are very important for
used in many industries and in our everyday lives. Nepal does not produce its own oil and
depend®ntirely on other countries for its petroleum needs. The Nepal Oil Corporation (NOC)
is the company responsible for bringing in and distributing these oil products throughout the
country. Right now, Nepal gets all its petroleum products from India.

Currently, 131 km petroleum pipeline from Motihari to Amlekhganj has been built, allowing
petroleum products to be imported through it. This has helped reduce transportation costs and
improve the quality of petroleum products for consumers. Plans arenaydtr extend the
pipeline to Amlekhgary Chitwan and Siliguri Charali. Initial preparations have also begun

for the construction of a petroleum pipeline between India and Nepal.

2.2 Introduction of the Proposal

The primary purpose of the petroleum pipe project is to transport petroleum products from
Siliguri, India toJhapa, CharalNepal. This is significant because it will likely provide a more
efficient, reliable, and potentially cesftfective way tamort fuel in Nepal. This project will
alsoestablish a terminal with8900 KLstorage capacity in Nepal, which enhances the nation's
fuel security.

Regarding the SJPL Project, Indian Oil oversee and manage the construction of the petroleum
pipeline and Jhapa Terminal facilities, including all @egring, procurement, and
construction activities and providing the necessary technical expertise and resources
throughout the project.

NOC is responsible for acquiring the necessary land for the construction of the SJPL and Jhapa
Terminal and all statutg approvals and clearances, without incurring any additional costs to
the Government of Nepal or Indian Oil. Furthermore, NOC will obtain all required regulatory
and statutory approvals for the project within Nepalese territory from the relevant
governmeral authorities and will provide additional security for the pipeline, personnel, and
construction equipment during the project's execution, in accordance with Nepalese law,
through the appropriate Nepalese governmental bodies.

2.3 Relevancy of the Project

The final outcome of the proposed petroleum pipeding green field terminalonstruction

will be in ensuring regular and smooth supply of fuels which are known to be disrupted by
recurring road blocks and strikes. The pipeline is also expected to tegluggortation costs

by 4050 percent, control leakage and ensure hdestetransfer and quality of petroleum
products.Transportation of petroleum products using a pipeline will significantly reduce
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adulteration, and other technical losses on its wespeng a reliable supply of petroleum
products to the dealers and consumers.

2.4 Type and Nature of the Project

The project aims construction of a 49.6 KM petroleum pipeline, with 36 KM located in India
and 14.6 km in Nepal, connecting the Indian Oildsiti Terminal in India to Charali, Jhapa,

in Nepal. This project is meant only for transportation of petroleum produbigsel, petrol

and Kersosene depending on the demand, 8iiguri in India to theGFT, Charali, Jhapat

depot in Nepal through uedground pipeline.The pipeline would be underground at
minimum depth of 1.2 m. depending upon the site condition. A key component is the
construction of receipt facilities at Jhapa Terminal, featuring a total storage capacity of 18,900
KL for Motor Spirit (MS) and HighSpeed Diesel (HSD), along with arb8y TLF shed with
bottom loading facilities and provisions for future expansion. The Horizontal Direction
Drilling (HDD) and excavation methods will be used according to the site condition. The
project al® involves laying optical fiber cable for telecommunications and ensuring pipeline
safety, and the installation of control systems,-fighting capabilities, security measures,
and other essential infrastructure.

2.5 Components and location of the Project

The spatial extent of the project lies within the Mechinagar Municipality of Jhapa District,
Koshi ProvinceThe petroleum pipeline enters in Nepal near the Mechi Bridge, Kakarbhitta
and terminates at the Green Field Terminal, Charbhpd. The projechas two major
components viz. construction of petroleum pipeline and construction of Green Field Terminal
(GFT) at Charali, Jhapa.

2.5.1. Petroleum Pipeline

The total length of the Siligudhapa Petroleum Pipeline (SJPL) is approximately 49.6
kilometers, of which approximately 14.6 kilometers fall within the territory of Nepal. The
proposed pipeline route enters Nepal along the Mechi Bridge from India asekdsoalong

the southern Right of Way (RoW) of the E&gest Highway. It subsequently follows the

Mec hi Hi ghwaydés RoW fr om Ch hepipeline tures withine Gr e
the Right of Way (RoW) of the BaWest Highway (Mechi to Charalfor a length of 11.736

km and the Mechi Highway (Bhadrapllam) for 1.706 km. The proposed pipeline traverses
through wards 6, 7, 8, 10, 13, 14 of Mechinagar Municipality, Jhapa.
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The designated RoW for the Ea&fest Highway (H1) spans 50 meters, comprising 25 meters
on either side of the centerline. Similarly, the RoW for the Mechi Highway extends 30 meters,
with 15 meters on each side of the centerline. The petroleum pipelineewdld within the
2-3M from enchroached free ROWIge of the EasWest Highwayon southern edgand
within the2-3 meter from enchroached free R@Mhe Mechi Highwayn eastern side
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Figure 2-111 : Petroleum pipelinealignment

Source: Google Earth (Retrieved on 14 Jan, 2026)

The pipeline alignment entirely lies within the Right of Way (RoW) of the-B&esdt Highway

and the Mechi Highway, both of which are under the jurisdiction of the Department of Roads,
Government bNepal. Since, the proposed route utilizes existing governmened highway
corridors, there is no requirement for land acquisition for the petroleum pipeline installation.
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Figure 2-1V: Schematic diagram of PetroleumPipeline alignment

Pipeline Type

Pipeline and associated facilities shall be constructed in accordance with American Society of
Mechanical Engineers ASME B 31.4 and other applicable American Petroleum IrigtRijte
standards. Welding shall be carriedt as per APl 1104. All welds shall be 100% radio
graphed. After the installation is completed, the entire pipeline shall be hydrostatically tested
with clean water.

2.5.2 Green Field Terminal

Jhapa Gree Field Terminal (GFT) is located at Charali, MagainMunicipality ward 13,
Jhapa, Koshi Province. The location according to the Global Positioning System
88°3'36.74"East and26°38'14.86"North. The proposed GFT can access through the Mechi
highway 1.7 KM south to the Charali Chodk.lies on the mht of the Mechi highway
(Bhadrapur to llam) antlatemalo Communifyorest Charaliis located on the opposite of
the projectsite.

SJPL Jhapa Terminal

Google Earth

Google Eaith

Figure 2-V: Location of GFT on Google
Earth

Figure 2-VI
Earth

: Nearer view of GFT on Google
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The total area of receiving terminal, as per the Lal Purja is 23 Bigha 3 kattha 13 Dhur and
consists of 20 plots owned by NO&s NOC holds ownership of the terminal died, no
additional land procurement is necesdanthe development of the terminal infrastructure.

Terminal Facilities:

The Jhapa Terminal constitutes a facilities installation within the project framework,
engineered to receive refined petroleum products via the Sillgapa Pipeline (SJPL),
exhibiting a total storage capacity of 18,900 Kkiloliters. The terminal's iniciste
encompasses a tank farm; specifically comprising 3 x 2, 200 KL MS tanks equipped with
internal floating roofs and 3 x 4,100 KL HSD tanks featuring conical roofs. To facilitate
efficient logistical operations, the terminal will incorporate a 1x8Tragk Loading Facility

(TLF) shed, designed with bottom loading manifolds and provisions for future expansion, in
conjunction with integrated pumping systems and a Level1) (Rutomation system. The

site will also accommodate an integrated control cemtd a Power and Motor Control Center
(PMCC) room, fire protection systems, a security building, a Storage and Dispatch (S&D)
facility, a Tank Truck (TT) decantation facility, a TT vehicle parking area, and aaifitst
station. Essential utilities, sucls ®iesel Generator (DG) sets and an Oil Water Separator
(OWS), will be installed, alongside a calibration laboratory, a sample room, and a quality

control

(QC) laboratory.

Table 2-I: List of facilities at Jnapa GFT

S.N. DESCRIPTION SIZE REMARK
1. SECURITY ROOM AT GATE 3M x 3M

2. SECURITY / CHANGE ROOM AT GATE 1I0M x 7M
3. ADMIN BUILDING (G+FF) 40M x 18M
4. CONTROL ROOM WITH MEZZANINE FLOOR 25M x 18M
5. SECURITY BARRACK 30M x 25M
6. TT DRIVER REST ROOM 15M x 8M
7. CALIBRATION FACILITY 22M x 8M
8. CALIBRATION WATER TANK 6M x 4M

9. CAR & SCOOTER PARKING SHED 35M x 12M
10. | QC LAB 25M x 12M
11. | AMENITY BLOCK (G+FF) 21M x 12M
12. | HIGH TENSION (HT) YARD M X 7TM
13. | FUTURE VRU 15M x 10M
14. | PMCC (MKT + PL) WITH MEZZANINE FLOOR 40M x 20M
15. | FUTURE U/G TANK 10M x 4M
16. | PPE ROOM 5M x 5M
17. | DG SET AREA 30M x 5M
18. | FIRE PUMP & FOAM PUMP HOUSE 40M x 8M
19. | SUMP TANK 9M x 5M
20. | INVOICE ROOM / TT LOCK/UNLOCK SHED 20M x 12M
21. | STORE / M&R 30M x 12M
22. | OILY WATER SEPARATOR (OWS) 30M x 12M
23. | SAMPLE ROOM 35M x 15M
24. | TT CHECKING PLATFORM 7M x 5M
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25. | TT SURPRISE CHECKING 11M x 2M
26. | TLF PUMP HOUSE 11IM x 2M
27. | 8 TLF BAY T 1 NOS. 65M x 6M
28. | 8 FUTURE TLF BAY 16M x 52M
29. | EMERGENCY GATE / EXIT 6M x 6M
30. | PIPELINE RECEIPT FACILITY 96M x 84M

With a view to longterm development, the project incorporates provisions for the future

expansion of the Jhapa Terminal and the integration of Ethanol arDi&el handling
capabilities. Furthermore, tankage requirements will be subject to a reasdeafisren

triennial period, with IOC committed to providing supplemental tankage and associated

pipeline and manifold infrastructure, if deemed necessary.

Table 1-1I : Details of the tanks for storage

S. | TANK | DIAMETER*HEIGHT SAFEFILL | .oyt | PRODUCT | ROOF
N. | NO. (METERS) CAPACITY CLASS TYPE
1. | TK-01 | 16.0M DIA*13.5M HT | 2200 KL MS A CR-IFR
2. | TK-02 | 16.0M DIA*13.5M HT | 2200 KL MS A CR-IFR
3. | TK-03 | 16.0M DIA*13.5M HT | 2200 KL MS A CR-IFR
4. | TK-04 | 8.0M DIA*7.5M HT 250 KL TRANSMIX | A CR-IFR
5. | TK-05 | 8.0M DIA*7.5M HT 250 KL TRANSMIX | A CR-IFR
6. | TK-06 | 22.0M DIA** 13.5 HT 4100 KL HSD B CRVT
7. | TK-07 | 22.0M DIA** 13.5 HT 4100 KL HSD B CRVT
8. | TK-08 | 22.0M DIA** 13.5 HT 4100 KL HSD B CRVT
9. | TK-09 | 6.0M DIA*6.0M HT 100 KL SLUDGE EXCLUDED | CRVT
10. | TK-10 | 3.0M DIA*7.5M LG 50 KL MS A UG

11. | TK-11 | 3.0M DIA*7.5M LG 50 KL HSD B UG

12. | TK-12 | 2.11M DIA*6.0M LG 20 KL HSD B UG

13. | TK-13 | 16.0M DIS*18.5M HT 3200 KL WATER - CRVT
14. | TK-14 | 26.0M DIA*18.5M HT 3200 KL WATER - CRVT

Since, no process or manufacturing involved, there is no hazardous waste is geserated
byproductsduring operation. The waste generated from DG set and fire engines will be
collected in barrel and stored in a closed shed until its disposal and the/dlameedisposed

to gem lubricants.

2.5.3 Salient Features of the Project

Table 21l : Salient Features of Project
Petroleum Pipeline

S. N|[Parameter Technical Det ail s
1. Project Name |Sil WJdwarpia Petrol evdMepPapebBbert
2. Tot al Length |Appr oxlidnka6t e( St ar t : Kakar vi

Duhagadbhiapa
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Pi peline Dialf8i nches (Carbon Steel)
Buri al Depth|Mini mumetler2s (standard); d
Land wuse Within th®RoHV¥ ghways

Design Press(Typi @€810kyg/ cm2 (Design for
Corrosion Pr¢(3Layer Polyethylene (3LPE)
Seismic ResilDesign Coefficient: 0.34 (
SafetyiNMgnit(SCADAyYstem with Leak Detec
10. [Start Coordi (E: 28Ng5 1IN0 32&Nj42 Mee'hi Bri dge
Jhapa Green Field Terminal ( GFT)

©| © N o O AW

S. Nf[Component Facility Details

1. Ter mi nal NamgJhapa Greenfield Ter minal

2. Location Duhagadhi , MMe ic & ilpa lg alrhya p a

3. Tot al Gampaaigt§l 80 ® KLD

4. Pr oduictt Spl Diesel kL12e800) ;kLPdtersdl.:) 6

5. End Coordinaf{E: 238Nj36N7 428&Nj14. 86"

6. [Ter mi fAr ea 23 Bigha 3 &a@aethaha3Ldhu

7. |Land Owner sHNepal Oil Corporation

8. Boundary wal || 3 Metedargh from inland

9. Loading Gant |Hi estppeed automated TLF (Tar

10. |Firefighting|Medium Expansion Foam syst
Monitors

11. |Env. ProtectiCl osed Roof( CR¥VpIgr, Tdiomnted rRoad

Fl oatingl RRpf (CR
Oi-Wat er Separator (OWS) +
12. |Power Supply|Dual Source (NEA Grid + De

13. |Aut omati on Fully integrated TAS (Term

2.5.4 Safety and Security System
25.4.1 Petroleum Pipeline

A. Supervisory Control and Data Acquisition (SCADA) System

SCADA system is used in monitoring and control of Pipelines from single location. The
system has a centralized system that monitors and controls entirespatiops, delivery
stations and SVs across the country. It is common in complex-apassry Oil & Gas
infrastructure projects to have a SCADA system. The SCADA system is envisaged to ensure
effective and reliable control management and supervision gfipledine from centralized
location using RTUs at various pipeline facilities.

To ensure effective and reliable control, management and supervision of the pipeline; the
pipeline would have dedicated SCADA & Application Package Software (APPS) system with
centralized Master control station (MCS) at Siliguri. The APPS system shall run at Master
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Control Station (MCS). Considering the length of pipeline, backup Master Control Station
(BWCS) is not considered.

B. Application Package Software (APPS)

The prime objecte of application software shall be to aid the dispatcher in making control
decisions and to enable him to take optimal control actions while ensuring the safety and
security of the pipeline network. The following models would constitute the application
software:

A Real Time Transient Model/ Negative Pressure wave technique based leak detection
system suitable for dynamic and shut in condition

Shutin Leak Detection & Leak Location

Pig Tracking

Batch Tracking/ Line fill computation

O o > 3>

Telecommunication System

For the telecommunication system of the Siligiltapa Pipeline, it is envisaged to deploy an
STM-16 based network in a ring configuration at all locations, namely Siliguri, Jhapa, and 4
SV (Sectional Valve) locations. This SThased network ring will benterfaced with the
existing telecom system of GSPL. A Synchronous Digital Hierarchy (SDH) node is envisaged
for Siliguri, the metering station, and Jhapa, including all intermediate RCP (Remote Control
Point) locations.

A new 24fiber composite OFC (Optical Fiber Cable) network, comprising 16
G.652D/G.657A1l fibers and 8 G.655 fibers, has been considered for the entire pipeline length.
The G.655 and G.652D/G.657A1 fibers will be used for fbagl and shorbaul data
highways, respectively. The newbér installation includes sufficient fibers for the future
deployment of an optical fibdrased thireparty intrusion detection system; otherwise, it
would be difficult to lay an OFC cable independently at a later stage.

The RTU (Remote Terminal Unit) daeand CCTV requirements of RCP/MOV (Motor
Operated Valve) locations along the pipeline will be supported by the network connectivity
using fibers from the OFC network.

A CCTV-based surveillance system has been considered for the upcoming MLPU (Metering
andLaunching Pig Unit) shed, piping area, security gate, and perimeter surveillance at Siliguri
Station. CCTVs are also considered for the piping area, security gate, and perimeter at Jhapa
station. At SV/RCP locations, one IP PTZ camera and one fixed careenvisaged for
surveillance of the MOV/RCP premises. A Control Centre for the CCTV System is planned
for monitoring and recording footage from unmanned locations along the entire pipeline
section, managed from corresponding attended stations. Thisfe@tbwill be available over

a LAN connection at all stations via Ethernet.
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D. Cathodic Protection

a. Mitigation of external corrosion of the mainline will be achieved through an impressed
currentbased cathodic protection system.

b. For protection of station pipg against external corrosion, an impressed culrased
cathodic protection system has been considered at Siliguri and Jhapa stations.

c. Temporary cathodic protection by magnesium anodes will be provided by installing Test
Lead Points (TLPs) every 1 km alpthe mainline until permanent cathodic protection is
put into service. In addition, 2 Mg anodes will be installed on both sides of major cased
crossings.

d. Electrical Resistance probes have been considered at Siliguri & Jhapa stations as per OISD
guidelines.

E. Pigging System

It is the system established for sending materials in different types that are called PIG into the
pipe for the purpose of cleaning the debris that would compose in thePmgeng system
constitutes of two separate divisions.

i. Launcher:This is situated on the pipeline at which the petroleum products supply is
provided. The material which is called as PIG is placed in the pipeline at this point.

ii. Blocker: It is situated on the pipeline and at the end of the line. The PIG within tha@ipeli
is discharged from this point. In this project, the PIG will be discharg&bgiaerminal.
Movement of the PIG which is delivered to the line from the launcher is provided by the
pressure of the petroleum products within the line. When it reactiese tnd of the line
i.e.to blocker, then the line has been cleaned.

2.5.42 JhapaGreen Field Terminal
A. Fire & Gas Detection System

Fire and gas detection systems are designed to mitigate unexpected events in the process

installations. Fire and Gadetection systems are key to maintain the overall safety and
operation of industrial facilities. F&G safety system continuously monitors for abnormal
situations such as a fire, or combustible or toxic gas release within the plant; and provides
early warnig and mitigation actions to prevent escalation of the incident and protect the
process or environment. By implementing an integrated fire and gas detection system based
on the latest automation technology, industries can meet their plant safety andl critica
infrastructure protection requirements.

B. Facilities at originating station and delivery station

A reliable and efficient SH3 PLC based integrated fire detection, alarm and protection
system comprising of SIB PLC system, fire alarm panel and fire glas detectors are
considered at Siliguri pump station and Jhapa delivery station. The following type of
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detectors/ sensors would be provided for the fire & gas detection system in the installations at
all attended stations:

A For hydrocarbon detection in iy area, explosion proof & weather proof IR
hydrocarbon detectors have been considered for potential leak sources

A For fire detection in control buildings and other buildings like admin building, workshops
etc. multisensor detectors are considered

A Manualcall points, hooters and beacons for hazardous area in field arthrardous
area inside building have also been envisaged

A Hydrocarbon detectors and firefighting pumps would be interfaced witt3 ILC

A Multi-sensor detectors, rate of rise (ROR) heaeaets, manual call points, beacons,
hooters etc. would be interfaced with fire alarm panel

Facilities like optical fiber cable and closeumicuit television (CCTV) system for effective

surveillance and communication will be provided for essential amableloperation of the

pipeline. The receiving terminals will have fire alarm and detection system, fire hydrant

network and related facilities. The earthing system will be built up, adhering to international

standards, for the storage tanks to ensafety by preventing the accumulation of static

electricity, mitigating lightning risks, and protecting against electrical faults.

C. Vapor Recovery System

SA Vapour Recovery System (VRS) is a specialized pollution control infrastructure designed
to capture Volatile Organic Compounds (VOCs) that would otherwise escape during petroleum
operations. In a terminal environment, these vapors are generaedilyrduring the filling

and emptying of storage tanks, th Vepar Recovery

loading and unloading of tankers, ar Ry Compressor o il G
through natural evaporation causg — : o

by temperature fluctuations. B vacuum | _ i] Nm;en o Fuel Gas
capturing these emissions, a VR oA -
serves as a critical safeguard agaif Hatch T Balence Line

economic loss, asrecovers valuable
fuel that would ikerally vanish into
thin air, while simultaneously
reducing the risk of fire and toxiq Figure 2-vil : Schematic

Condensate Tank

f . | k diagram of VRS - P ¥ L
eXDOSUI‘e or termlna Wworkers. Source: Mokhamad Sahid Loading Pump Truck ) \
al. 2019 ‘o—O~-E"

Implementing a VRS provide
significant multtdimensional benefits. Beyond the direct recovery of product, it improves local
air quality and ensures the terminal remains in compliance with strict environmental standards,
such as those set by the OISD.
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2.6 Code and Standards related to the Project

All the project related code and standards are as of Oil Industry and Safety Directorate, under
the minister of Petroleum and Natural Gas, Government of India. Some major standards are
listed below;

Table 21V : Project related Standards

Categor yOl SD StegFocus Area
PipelingOl SPTD 41 Design, | aying, -bodde
Engineer pi pe.

Safety [0OI SPTDR 18 Mi ni mum gaps bet ween
FirefighOIl SPTDR 17 Fi rewater tanks, hydr

Il ntegri tOl SPTDL 381 nspection and Cathod
188
Operati gOl SPTR44Loading/unl oading and

2.7 Petroleum p ipe laying Methodology
Thesequence and methodology of construction of petroleum pipeline is given below:

A Stringing Pipes are transported to the site on trucks will be offloaded using side booms.
Pipes are then strung adjacent to the trench. Trailers and cranes will be used for
maneivering of pipes. This activity may be done before or after trenching.

A Trenching Trenchers and backhoe type excavators will be used to dig the trench for laying
the pipeline. The excavated ssbil will be stockpiled separately for backfill. But the
bad«filling of the trenches cut and opened shduddlone on the same day especially at the
areas with dense population to avoid any possible accidents finespassers

A Bendingi Pipes will be bent using a bending machine to the appropriate angle to match
the vertical and horizontal alignment of the trench.

A Welding - Welding will be done using conventional manual/ semtomatic welding
involving a crew of welders and fitters. Once the pipe is strung-aproeew will position
the pipe using side booms preparation for welding. Pipe strings to be welded will be
effectively earthed.

A Non-DestructiveTesting(NDT) - Mechanized Ultrasonic Testing (MUT) is the specified
method to bapplied for the execution of NDEach field weld will be 100% radiographed
to test for soundness of the weld in compliance with specifications. NDT and its evaluation
shall be performed in accordance with API Standard 1104.

A Coating: After welding at each weld joint, coating of field joints of bare pipes and the repair
of coatingshall be done by.

A Burial - General burial depth of the pipeline along thate will be with a minimum 1.2
meter cover. Burial cover will be compacted to avoid future erosion by all weathers.
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A Backfilling - The excavated suboil will be returned to the énch. Backfilling will be
managed so that damage from sizable rocks is not used or any other materials that may
damage the pipeline.

A Crossingsi Horizontal Directional Drilling (HDD) technology will be used in all
river/stream crossings

A Restoration- Resbration of thetrenchwill be conducted progressively following the
completion of construction work. This will involve removal of foreign materials such as
construction debris and wastes. Trenchwill be returned to its original conditicinom
where itwas strippedSpecial focus will be given to restoration of side slopes and beds of
natural water body crossings.

A Pipeline warning markein the final stages of construction, warning marker posts will be
erected indicating the location of the pipeline éimel crossing of other pipelines, cables
and features. A marker tape will be placed in the trench 500 mm above the pipeline to
indicate to future excavators that a pipeline is below and that they are nearing.

2.8 Project Activities

2.8.1 Pre-Construction

This pipeline project is being carried out in close coordination with the Department of Roads.
Currently the two lan€&astWest highwayfrom Kakatbhitta, Jhapa to Laukahi, Sunsari

under the expansion phasefsian Highway gradeThe project will use theighwayd s r i g ht
of wayfrom Kakarvbhitta to Charali

a. Land acquisition and public utilities relocation

Pipeline passes throudgight of Way ofEastWest Highwaywhich are government owned

land andproject do not need private lantkansmission linegglephone lines, water supply
system that fall within the road alignment is relocated under the road expansion project
already. Norehabilitation or resettlement plan is required to be taken into account as no
dwelling units would need to be displacedhe tand being acquired for the project.

b. Infrastructure development

The construction material stomgsite office area, labor campgh all the essential facilities

will be developedat FGT The construction crew camping facilities,quéred heavy
equipmentike soil excavators for digging the trenches, and storage of construction material
etc. will be establisheat appropriate placedong the entire pipeline alignment route to carry
out the project smoothly.

2.8.2 During Construction
a. Horizontal Directional Drilling (HDD) works

The advantage of HDD technology is economic and quick mamitigates possible
environmental consequences. After completion of drilling it is possible to restore the original
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state without major interventions. HDD can barried out wherever work with classic
excavation is not possible, cost effective or otherwise feasible.

The main advantages of horizontal drilling are that bores can be made where necessary at
greater depths, under built structures and under variousah&ariers. (e.g, underneath
rivers, where waterproofing is ensured. No traffic for bores under roadways so that traffic can
flow without interruption throughout construction or beneath environmentally sensitive areas
where any intervention would leaveaateptable damage.)

b. Welding, Radiographic & NDT inspection works

Radiographic Testing (RT) is a nondestructive examination (NDE) technique that involves
the use of either-rays or gamma rays to view the internal structure of a component. In the
petrochental industry, RT is often used to inspect machinery, such as pressure vessels and
valves, to detect for flaws. RT is also used to inspect weld repairs.

c. Calliper survey works
The Pipeline Engineering Service team should be able to carry out a rangeinégpsiling
requirements. This is done using a Caliper Tool which locates features and anomalies in
pipelines such as: Dents, Ovalities, Girth welds, Valves. Typically a caliper survey will be
carried out
i. After construction of a pipeline
ii. After modificaions to a pipeline and
ii. Priorto an Intelligent Pig Survey.

2.8.3 During Post-construction and Operation

- Pipeline Monitoring and Inspection:

- Testing and Commissioning: Final verification and testing to ensure full pipeline
operability.

- Maintenance and Rairs: Routine maintenance for efficient pipeline functionality,
including repair or replacement of damaged components.

- Environmental Monitoring: Continuous surveillance for environmental impact.

The proposed pipeline from Siliguri to Jhapa would transporMEor Spirit/Petrol, HSD

High Speed Diesel, PCK/SkBermium Kerosene/Super Kerosene Oil, ATAviation
Turbine Fuel sourced either GSPL or Siliguri Tanks. The typical pumping sequence would be
as HSDPCK/SKOMS-SKO/PCK/ZSKOATF-ZSKO/PCK/SKQHSD. The control rooms

for the whole project would be provided at originating station (Siliguri) and receiving station
(Jhapa). The mass flow meters which have accuracy of + 0.1% of mass flow rate aryd densit
accuracy of £ 0.0005 gm/cc would be provided at Siliguri pump station, Jhapa delivery station
and check metering station. The 230 V AC, single phase redundant UPS with minimum 4
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hours battery backup would be provided in both stations, Siliguri and .JAaB&ADA
system will be used in monitoring and control of Pipeline.

2.9 Requirements for the Project

2.9.1 Land Area

2.91.1 Pipeline

The Pipeline passes within RoW of(1 EastWest Highway (to Kankai) and-B7 Mechi
Highway(Bhadrapwilam) for 11.736 KM and 1.706 KM length respectively. The total RoW
of the EW Highway is 50 m. whereas that of Mechi highway is 30 m. The pipeline will
undergroundeth 2-3 meter from the encroached free RoW edgthefEastWestHighway

and same forthe Mechi highway. The planned excavation will entail a lateral extent of 2
meters and a vertical depth of not less than 1.2 meters.

2.91.2 GFT

The Green Field Terminal will be built up barren land at Duhagadi, Mechinagar Municipality
13, aboutl.7 km south to the Charali Ché&wJhapa. The total area of receiving terminal as

per the Lal Purja is 157005.23 squares meters (23 Bigha 3 kattha 13 Dhur) and consists of 20
plots owned by the Nepal Oil Corporation.

2.9.2 Type of Land
As the most of pipeli@ passes through the RoW of the highway, the land is government land
owned by Department of Road, Ministry of Physical Infrastructure and Transport.

The area for the Green Field Terminal is 157005.23 squares meters (23 Bigha 3 kattha 13
Dhur) as per Lal Brja (Official Documentsyvhich is currently as barren land and owned by
theNOC. The related documents areAinnex |I.

2.9.3 Construction Materials and quality

For the construction of the SJPL Project, the primary materials for the pipeline witdde
pipe that conforms to PSL2 of API 5L quality. The wall of thickness of the steel pipe will be
determined based on factors specified in PNGRB T4S, ASME B31.4, and®iIbR041,
particularly for various types of crossings. Additionally, civil work wé¢juire materials such

as cement and aggregate, which will adhere to Nepal and Indian Stadggrasimately,
320,000 cubic meter filling material is needed for the terminal land develophentand
filling materials will be sourced from legally autiwed and environmentally approved local
sites, as identified by the concerned district offices, and/ local authorities.

2.9.4 Energy and Carbon Footprint
The energy and fuel requirements for the project will primarily diesel and petrol, and quantity
will be determined based on the specific requirements of the project activities.

Table 2-V: Fuel Rrequired and carbon emissiorduring construction

S.NType |[Esti mat eEmi sgExpected |[Remar ks
Fuel [Quanti ty/fact dEmi s sdQen
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1. Di es ¢ 450, 2.(1206000 Primary fu
machinery,
and DG set

2. Petr ( 25, 20157750 Used for |
inspecti on
portable p

3. Ker o 5,0 2.4%12600 Used for |
cleaning a
siutei l i ti esg

Tot|o o] 1276350 KTot al Cons i
Carbon Foo

2.9.5 Human Resource
The Human resources requirements for the Project are estimated to include approximately 20
skilled, 30 semiskilled, and 50 unskilled workers.

Table 2VI: Human resources involve in Project
S.N. | Human resources Number Duration

During Construction

1. Skilled 20 Approx. 3 yrs.
Semiskilled 30 Approx. 3 yrs.

3. Unskilled 50 Approx. 3 yrs.
During Operation*

1 NOC Staffs authorities and 30 Approx
helper

* Number can be changed as per NOC policy

2.9.6 Water Supply for the Project

The deep boring facility is designated as the water source for both the construction and
operational phases of the project. During the construction phase, the estimated daily water
demand for 100 personnel, based on a consumption rate of 200 literssoer parday, totals
20,000 liters. For the operational phase of the terminal, the daily water demand is projected to
be 15,000 liters, accounting for 100 individuals, inclusive of both staff and visitors.

Table 2-VII : Water supply for the project

Construction Phase Operation Phase
Water Source Capacity Water Source Capacity
Deep Boring 25,000 Liters/Day |Deep Boring 2-3 Lakh Liters/Day
Storage &
Consumption Storage & Consumption
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Raw Water Storage Raw Water Storage Tank

Tank 20 Thousand Liters|(Underground) 25,000 Liters
Purified Water Storage
Tank (Underground) 25,000 Liters
Overhead Tank 20,000 Liters

20 Thousand

Consumption Liters/Day Consumption 15,0 Liters/Day
Fire Fighting Storage
(Underground) 250000L.iters

Cleaning and Maintenanc€20,000 Liters/day

The workforce camp will be provisioned with access to potable water and other essential
amenities. All waste streams generated within the camp facilities will undergo source
segregation and subsequemppropriate management. A dedicated septic tank will be
constructed to handle sanitation requirements. Upon cessation of project activities, the camp
and all associated ancillary facilitieslMpbe systematically demolished in strict adherence to
prevailing environmental legislation

2.9.7 Construction Camp and Material Storage Site

The workforce camp and stockpiling sitell be installed within the proposed green field
terminal The additionl land along the pipeline for the storage purposed is not supposed. If it
requires the projectcould select or identify suitable locatiam coordination with engineer

and localincluding the option ohiring the nearby privatend

2.9.8 Muck Management

The majority of the spoil material generated by excavation of trenches using a pipeline will
be reused for backfilling after quality inspection. Where disposal of excess material cannot be
avoided, disposal areas will be identifiedaiccordance with environmental regulations and
best management practices. Disposal operations will always be conducted under close
monitoring so that proper containment and environmental protection measures are taken.

2.9.9 Technologies and Machinery Equipnent
Table 2-VIII : Machinery Equipment/Technologies required for project

S.N. | Category Equipment/Technology
- Bulldozers

1. Trench Preparation - Excavators
- Chainsaws

- Welding Machines

- Pipe Laying Machines

- Trenching Machines

2. Pipeline Installation - Horizontal Directional Drilling (HDD) Rigs

- Pipe Facing Machines

- Coating and Wrapping Machines

- Backfilling Equipment; Bulldozers, Compactors
3. Pumping & Control - Pumps
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- Valves

- SCADA Systems

- PLC (Programmable Logic Controllers)
- MeteringSystems

- Pressure Gauges and Sensors

2.9.10 Estimated Waste Generation
The estimated waste during the construction and operation of the project is tabulated below;

Table 2VII IX: Estimated Waste and their management

Pha g Esti ma Management
WasTepe Quant i Source/RefeReduction
- y 3I5% wastage|Reuse for i
© Eﬁﬂggg:ﬂeteiglggo foundation/|sulbase and
> y wor ks. |l evel i ng.

— "Bl:byaCk"
" Structurl|s8opl2o .|2|3/®F_cfut rat agreemehts
c 5L pipes & |vendors; s
o for | ocal
O i a
0.k3g/ day/ wor Cogsn'] toes ﬁoiﬁr]rﬂ?ggc

Hous eWaoslt|3&kg / 100 workers . p
pickup-for
Bank) .

recycl abl e
= Househol : Source seg
f waste/ Wai{8 kg/d:ﬁgrgx;?a':(ein coordin
° St affs ' Y9 Municipali
a The quantiy of resudial stbea
O Chemical |oidlepends up oaof t hhef ckgapr$ong
resuwdildl be managed by NOC it
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CHAPTER3: METHODOLOGY ADOPHED FOR PREPARING THEIA

REPORT

For thepreparation of EIA report, different methods and methodologies were adopted. The
methodology was mainly guided by tB@A, 2019, EPR, 2026nd National EIA Guidelines,
2050. Terms andonditions received from the then MeFluring approval of ToRvere
followed during EIA. Literature review, Publiconsultation and meetings, Walkthrough
survey, Geographic Information System (GIS) analysse some important tools used for
data collection. Detailed descriptions of these various approaches are elaborated in th
following subsections.

3.1 Literature Review

Information from different sources was collected and reviewed to understand the ntare of
project and to identify the significant issues. Literatures collected and reviewed during the
EIA areas listed in bibliography of the report. Mainly the detail design repoRidline
alignment and GFT wemeviewed before site mobilization.

3.1.1 Physical Environment

The topographic maps published by Department of Survey/GoN were reviewed before site
mobilization The project layout was drawn in the map and carried/referred durimghtiie

site study. These maps were used to figurepipeline alignment, HHs/lands/settlement
simultaneously using Hand GPS Receivers. Topographical and land use nheapareétere
studiedusing Topographic Maps ar@doogle Earth imagandwereverified during field visit

Data on temperature and precipitation are taken from Department of Hydrology and
Meteorology(DHM). Information on geology was derived from the geataginvestigation
report of ProjectThe details of different topographical maps ugedduced by the His
Majesty, Government of Nepal, Department of Surdasing the study period are given in
following table.

Table 3-1: Details of Topographic Maps of Project Area

S.N. | Name of Topographic Sheet| Sheet No. Scale Year of Publication
1. Kakarbhitta 2688 05B 1:25000 | 1996

2. Dhulabari 2688 05A 1:25000 | 1996

3.1.2 Biological Environment

Publications of Division Forest Office (DFO) dhapadistrict were reviewed to collect
general information on forest area, types amghagement. Information on biodiversity of
project impact area was collected from the field \asitt FGD. Different liteature on birds
and mammals, as listed in Bibliography, were reviewed.
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3.1.3 Socio-Economic and Cultural Environment

The major reports and publications consulted inclidd¢ional Population and Housing
Censugq2021) published byNational Statistics OfficéNSO). Sociceconomic and cultural
data,suclas popul ation of project aidleéemalegratio Muni c i
infrastructures, ethnicity, rgiion, etc. were derived from30 publications.

3.2 Preparation of Scoping Document (SD) and Te rms of Reference (ToR)

The scoping and ToR for the EIA was prepared, submit, and approved by the Minister of
Forest and Environment, Government of Nepal. The comprehensive EIA study was carried
out according to the approved ToR and current practice.

3.3 Determinati on of the Project's Impact Area
Based on the magnitude of the predicted impacts, the project impact area is thtaded
following two categories;

3.3.1 Direct Impact Area (DIA)

The area wherdalirect alteration in the exitingenvironmentalconditions occurs as a
consequences of project activity. So, the DIA includes attdingponents of the project which
mainly consists of RoVi#f petroleum pipelineélThe supplementary features such as camp area,
muck disposal site, are also considered as Dh&re is no such guideline for the determining
of the impact area of the project during construction and operation.

Table 311 : Factors considered for DIAcalculation

Component | Factors Width Remark
consideredArea
Pipeline RoW as per approved by Minist 1 M. Permanent
of Physical Infrastructure, GoN
é Excavation workn case of open cut trenq Max. 2M. Temporary
S Construction RoW 8 meter Temporary
g Construction Safety Zone 12 meter Temporary
2 Surfacewaterbodies 100 meteon both side| Temporary
% Forest area 100 meterwest from| Temporary
o pipeline
Green Field Proposedand extended upto the boundg 23 Bigha 3 Kaththa 1] Permanent
Terninal Dhur (as per Lalpurja)

3.3.2 Indirect Impact Area (lIA)

This consists of tharea where no physical restriction or permanent land use change occurs
but where requires emergency planning, risk assessment or public awareness program about
the project. Any built-up community infrastructures and facilitiesydsts, surrounding the

DIA shall be studied inhis impact arealThe buffer distance is taken based on the pressure
and diameter of the pipeline.
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Table 311l : Factors considered for A calculation

Component Factors Buffer Distance | References
from Pipeline
£ Thermal HazarePIR 65 M US DOT PHMSA
3 .GE) Pool Fire Hazard 100 M OISD-STD-118/ IR15
% E_ Flameable Vapour Cloud 125 M API RP 752/ 753
oo Terrestrial and Aquatic Impact] 500 M* *best practice
Green FieldTerminal | Physical and Biological aspect 200 M buffer from the] OISD-STD-244 /
terminal boundary OISD-GDN-115

3.3.3 Zone of Influence
Eastern part of Nepal, i.e Koshi Province and some parts of Madhesh Province are considered
as the zone of influence (Zol)

3.4 Field Observation and Data Collection

The EIA study team conducted extensive field visits along the proposed petroleum pipeline
alignmentfrom Octoberto November 2025Theprimary objective was to collect, update, and

verify baseline information regarding the physical, biological, secmnanic, and cultural
environments within the projectds influence

To ensure systematic data gathering, specialized checklists and questionnaires were developed
and administered. These tools were specifically tailored to capture the environmental and
socal nuances of a pipeline project. Furthermore, the following techniques and methodologies
were implemented during the field data collection process:

3.4.1 Physical Environment

I. Physiography and Land Use

The study utilized Geographic Information System (Gi®)s to map the topograploy the
pipelinealignment Topographical maps were used to produce-lsseimaps that identify the
interface between th@peline alignmenand adjacent land. These maps were verified through
field surveys and Google Earth inegto ensure the pipeline alignment.

ii. Hydrology

All therivers and rivulets crossed by thetroleum pipeline alignmenteserecorded Special
attention was paid to existing highway bridges and culverts. Catchments were delineated via
GIS to assess flootevels Further perennial and seasonal rivers have been categorized.
Catchments of the river ar&éave been delineated by GIS and checked by overlapping them
on Google map.

iii. Climate

Climatic parameters, specifically temperature and rainfall, were analgregidata from the
nearest DHM stations. For a highwhgsed pipeline, temperature analysis is critical for
managing the thermal expansion of the pipe under paved surfaces, while rainfall was used to
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stability of the pipeline trench.

Table 3-1V : Meteorlological Data Stations

S. | Station DHM Measuring | Longitude | Latitude Elevation | Approx.

N. | Name Index | Type (E) (N) (m) distance
no. (KM)

a Chandra 1412 Rainfall 88.080655| 26.575753 | 90 6.91

" | Gadhi

b Anarmani 1409 Precipitation| 87.987228 | 26.625063 | 112 7

" | Birta

C. | Sanischare | 1415 Precipitation| 87.988611 | 26.6897222 | 168 7.68

d. | Kechana 1422 Climatology | 88.003749 | 26.3961666 | 71 26.5

e. | Bahundangi| 141502 | Precipitation| 88.16 26.79 15

Iv. Geological Characteristics

Geological assessment focused on the stability of the highway embankment and the
composition of the alluvial soil in the Terai. The team evaluated the risk of soil liquefaction
and lateralspreading near roactossings. Local stakeholders were interviewed regarding
historical floodingto ensure that the pipeline installation does not compromise the structural
integrity of the existing highway pavement.

v. Air and Noise Quality

Air quality and roise levelwas conducted & locations,two along the petroleum pipeline
alignmentgspecifically targeting highraffic highway intersections sensitive receptassh as

dense settlement, located along the highway and one on the proposed green fiedd termi
addition to standard pollutants, Benzene and Lead were measured to establish a baseline in an
environment already influenced by vehicular emissiéusther, the data haveeen analyzed

with references of National Ambient Air Quality Standards (Ng&), 2062and WHO Air

Quiality Guidelines, 2005

Instrument Specificationsfor Air Quality Sampling
Equipment: MultiParameter Portable Air Quality Monitor
Product: Pollusense
Model No: BO01S001
Accuracy: < = 5% FS (at 20£5°C/50+20% R.H)
Sampling ModeActive-Continuous

Table 3-V: Air Quality Sampling Location

Lab Location Latitude / Sampling Period (2025) Site Code
Code Longitude
25/12 Mechinagar | 26°38'9.83"N/ Nov 15(10:40AM) i Nov 16 | AQ1l
2212(1) | 13,Charali, 88°51'8.77"E (10:40AM)

Jhapa
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Lab Location Latitude / Sampling Period (2025) Site Code
Code Longitude
25/12 Mechinagar | 26°29'37.85"N Nov 16 (1:20PM)T Nov17 | AQ2
2212(2) | 10,Dhulabari | 88°6'13.37"E (1:20PM)
Chowk
25/12 Kakarbhitta 26°38'50.62"N Nov 17 (5:10PM)T Nov18 | AQ3
2212(3) 88°9'9.18"E (5:10PM)

Noise levels wereecorded during day and night at the same locations to distinguish between
existing highway traffic noise and the potential cumulative impact of pipeline construction.
Further, the recorded data were analyzed based on National Ambient Sound &aatitg,

2012 and WHO Standards, 1999.

Table 3-VI: Details of Noise Levelmonitoring locations

S.N. | Location Latitude | Longitude | Station Code | Sampling Period (2025) | Remark
1. Jhapa Greel 26.63665| 88.06152 | NQ1 Nov 15 (10:40AM) i
Field Terminal Nov 16 (10:40AM)
2. Near Dhulabari 26.66008| 88.10280 | NQ2 Nov 16 (1:20PM) i Residenti
Chowk Nov 17 (1:20PM) al Area
3. Kakarvitta, near 26.64749| 88.15057 | NQ3 Nov 17 (5:10PM) i
Kali Khola Nov 18 (5:10PM)

vi.  Water Quality
Water quality was analyzécbm 6 surface water bodies an@ﬂnundwater tube wells located
along the highwaynd additionally two =
samples from surface water were ’
collected from the approximately 500 M
downstream to theroposedgipeline The
assessment focused on identifyin
existing baseline water conditiong
Samples were tested to ensure th ]

water_sampled_locations

pipeline construction does not furthe o vt ‘-
degrade the water sourceaused by the 0 ot
project implementation. »

i . Figure 3-I.: Water Sampling Locations *
The water sampling locations an | :

depicted in Figur&-1.

vii.  Solil Characteristics
To understand the soil characteristics of project areacfingositesamples were takdrom
the depth up to one meter depth.

Table 3-VII : Soil sampling details

S.N. | North East Date Sampling Depth Code
1. [26.6502132 | 88.137404 | 17 November2025 40 cm S1
2. 126.6601464 | 88.110202 | 17 November2025 70cm S2
3. ]26.654123 | 88.0752264| 17 November2025 1 metre S3
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S.N. | North East Date Sampling Depth Code
4, 126.6593515 | 88.1158638| 18 November2025 70 cm S4
5. [26.6376503 | 88.0594566| 18 November2025 1 metre S5

viii. ~ Traffic Volume and Composition

The traffic volume and composition on the road was recorded during field visit. The vehicular
movemenwas counted in different twlocations.

ix. Public Properties and Utilities

During field survey, detail public properties/utilities wewestigatedwith chainage in
standard formafThe surveywas conducted with respective authorities, representatives and
local user groups

X. Identification of Ancillary facilities

Site for labor camppipe yards, and spoil disposal westediedat strategic locations with
direct highway connectivity. The team collaborated with projectne®gs to ensure that
Green FieldTerminal as labor camp and stock pilisge as itlocated at a safe distance from
active traffic zones enough space for stock pilinghe work during construction will
concentrate on the terminahd are situated on flat, namundated land to prevent sedinte
runoff from sitesduring the monsoon.

3.4.2 Biological Environment

i.  Forest and Vegetation

A field survey was conducted in the forest areas along the road section. The tree, grass, and
shrub species found along thipeline alignmentvere recorded, and the types of forest and
vegetation in the project area were analyzed. In addition, discussions were held with key local
informants (representatives from the Division Forest Office, Jhapa; representatives of the local
government units &cted by the project; representatives of community forest user groups;

and local people), and reference materials were revieSiade, no vegetation clearance is
needed, the tree census was not conducted and hence the census derived indices such as
speces diversity index, species richness index, were not calculated.

ii.  Wildlife and fauna

A field survey of the forest areas along the road section was carried out to gather information
about the wildlife species in the project area (mammals, birds, aquatialsnamphibians,
reptiles), including their habitat, roaming areas, and movement zones. In addition, discussions
were held with key informants (representatives from the Division Forest Office, Jhapa;
representatives from the local government units affebtedhe project; teachers; local
intellectuals; local government employees, etc.) and reference materials were reviewed to
confirm information on wildlife found in the forests, especially mammals, birds, and reptile
species that move around the area. mttion were also collected from the Division Forest
Office, Jhapa.
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iii. Information on Tree and Wildlife Species Protection Stais

Details of flora and fauna were collected regarding the protection category by the Government
of Nepal, IUCN status and CITES8otection status for the tree and wildlife species present in
the project area.

3.4.3 Socio-economic and Cultural Environment

Initial walkover surveys were carried out, followed by individual interviews mittinicipality

and ward chairperson and represgimes,localgovernment officials. The tools such as Focus
Group Discussions (FGD) and Key Informdnterviews (KIl) and householgurvey were
carried out. Communitievel consultatiormeetings at different wards were also held to
sensitize the localcommunity regarding different issues that can come up during
implementation. During thesmaeetings, locals raised different concerns and put forth their
issues

The primary data were collected from a household survey. The questionnaire investigated the
mainparameters: Household profile population, hestitlus, family revenue and expenditure
sanitation, educational institutiongnajor residential areas, educational institutions,
agricultural productionand major farming practices etc. wemlected.

Thequestionnaire for household survey was prepared in Nepali language toesaiedents
easily understand the issues. Besides, Focus Group Discussion,Gandidtation and Key
Informant, Interviewshroughchecklists were also administer&uring field visit, different
cultural resources which lie around were also collected.

3.5 Consultation Meeting

A total of 6 consultationmeetings were conducted with primary stakeholders to gather
opinions and local insights. Theonsultationinvolved a diverse rarmg of participants,

including municipal leaders, forest authorities, and Community Forest User Group.
Additionally, 3 informal focusgroup discussions were held across variwasdsto engage

directly with local residentsThrough these consultations, prifies o bj ect i ves and
were disclosed and their ideas, suggestions, and coneeresioted tomake the project
community friendly Minutes of consultation meetings are giverAmex 1.

3.5 Analysis of Acquired Data

Land use and structureventories were established by integrating mapping data and survey
reports with rigorous osite field verifications. Primary data veeprocessed using ArcGIS

10.8 and Google Earth to generate thematic maps and forecast environmental impacts.
Comprehensi® physical, biological, and soeeronomic baselines were then finalized
through quantitative analysis in MS Excel and qualitative descriptive methods. This
systematic approach ensured data integrity, allowing for the development of precise mitigation
straegies tailored to the project's objectives.

The identification of environmental consequences was further refined through a review of
relevant laws, regulations, and the outcomes of public consultations. Based on these findings
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and the specific recommendats provided by local residents andlstholders, the report
proposes enhancement measures and mitigation measures.

3.60 O1 E AvpérbEDaluation and Prediction

3.6.1 Evaluation of Impacts

The prediction of potential impacts for the proposed project emslucted through a
systematic analysis of topographic data, evaluating the interface between project activities and
existing envionmental and physical resourdasluding infrastructure, hydrological systems,
human settlements, and forest cover. Thiasment integrated quantitatdegawith expert
judgment, the latter being informed by empirical evidence and comparative analyses of
analogous projects.

Comprehensive field inventories were executed prior to implementation to establish a robust
environmental baseline. These baseline conditions served as the primary benchmark for
assessing potential changes across both spatial and temporal dimensions. Impacts were
evaluated based on their Magnitude, Extent, and Duration, utilizing standardized
environmental prediction methodologies. The scope of this analysis was confined to defined
temporal periods and specific geographic influence zones, with consequences interpreted
within local, regional, and national contexts. Both beneficial and adversécsghimpacts

were identified relative to the project components and their respective impact zones.

Table 3-VIII : Impact rating criteria

Impact
Attribute |Classification Description Score
Serious adversenpacts that cannot be mitigated;
resource value is reduced far below publicly accept
High (H) levels, affecting subsistence or commercial use. 60
. Moderate to minor unmitigated impacts where
Magnitude . .
resources remain usable, though they cause public
Medium (M) inconvenience. 20
Minimal impacts resulting in low levels of public
Low (L) inconvenience. 10
The zone of influence extends beyondwsershedo
Regional(R) a larger geographic region. 60
Extent Local (Lo) The impacbf the work extends to theatershed 20
The impact is confined entirely to the immediate prq
Site-Specific(SS)|site. 10
LongTerm(LT) |Impacts that persist for more than 20 years. 20
Impads that continue for more tharyéars but less
Duration |Mid-Term(MT) |than 20 years. 10
Temporary impacts that last féiyears or less
ShortTerm(ST) |following project initiation. 5

Source: EPR, 2020
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3.6.2 Determination of significance of the Impact

The cumulative impact score is derived from shenmation of values for magnitude, extent,

and duration, resulting in a range between a minimum of 25 and a maximum of 140.
Numerical values presented in parentheses denote the impact scores assigned in accordance
with the National EIA Guidelines (1993).

To determine the overall environmental significance of a project activity, these aggregate
scores are classified into three distinct categories as follows:

Table 3-IX: Determination of Level of Significance

Cumulative Score Significance Level
Greater than 75 Highly Significant
4510 75 Significant

Less tharis Less Significant

3.7 Public Hearing and Public Notice

Public Hearing

In compliance with Rule 6 of the Envinment Protection Rules (EPR) 2020public notice

was published in thé\arthik Abhiyan national daily onKartik 30, 2082 (Sunday, 16
November, 2025)This notice was also displayed on notice beatdmunicipality office and

all affectedward offices, community forest offices, and hegthsts. Furthermore, public
notices wergp u bl i s hed i n pribr@cCtlhesevent éobescourage attendaroe.
addition, request letters were sent to the relevant government line agencies to invite their
participation in the program, with the date, vepand time clearly specifieBormal deeds of
inquiry were collected to verify these postingés per the notice published, the public
hearings were held in Mechinagar Municipality Assembly Hall and at proposed Green Field
Terminal, Charali on 23 Nov, 2025 (BS: Mangsir 7, 2082) the morning and afternoon
respectively These sessions weckaired byMe c hi nagar Muni ci palityods
of DeputyMayor, affected WardChairpersondpcal residents. All feedback was recorded in

the officialminutes, witha summary of issues providadAnnex IV.

Table 3-X: Public Hearing Details

_ ] Particip
S.|PubHearbDat{Locati on MallEemal Tot
1. 12082/ 08/ 01Mechi MagaciHmdlli t vy 47 9 53
2. 12082/ 08/ 0OJNO®M@ i pecloinnset sudfefiio]50 13 6 3
3 2082/ 08/ 0{Mechi MagaciMealthbany?25 7 32

Seven Days Public Notice

Pursuant to Rule 7(2) of the EPR 20@8evenday public notice was published in tGgne
Borderland a local daily newspap@ublished in Jhap@an 2082/08/1@S 2 December 15,
2025, as shown ilAnnex IV . The copies of the notice were also posted on the office notice

Pagel|29



EIA FOR THE NEPAL SECTION SILIGURI JHAPA PETROLEUM PIPELINE AND JHAPA GREEN FIELD TERMINAL PROJECT

board and official proofs of deed (Muchulkas) were colle(euhexIV). The notice included

a brief overview of the project and a formal request for stakeholders to submit comments and
suggestions to the Projediead Office or the EIA conducting consultant, Redknot
Engineering Consultant Pvt. Ltaithin seven days.

3.8 Recommendation Letter

Recommendation letters were collectemim Mechinagar Municipality and affected wards
division and sulivision forest officeand other concern stakeholders along with feedbacks
and suggestions. The recommendatédters areattached irAnnex VII.

3.9 Final Report Preparation

The physical, chemical, biological, so@conomic, and cultural baseline environmental
conditions of the proposed pipeline project area have been identified, and the significance of
potential environmental impactshheen evaluated. During the public hearing, the findings

of the study were presented to the relevant stakeholders within the project area. Their
comments, concerns, and suggestions were integrated into the Environmental Impact
Assessment (EIA) report, wdh has been prepared in accordance with the format prescribed
by the Environment Protection Rules, 2077 (2020). This EIA report is hereby submitted to the
Ministry of Forests and Environment for approval through the Ministrylnofustry,
Commerce and Supgpk
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CHAPTER4: REVIEW OF POLICIE, ACTS, RULES, DIRHIVES, AND
STANDARDS

In the context of the proposed project, the following are the legal and policy provisions
attracted during the preparation of the Environmental Impact Assessment (EIA), as well
the commitments made by the project to be followed during its construction and operation
phases

4.1 Constitution of Nepal

Article Provision

Article 30 Right to Clean Environmenlt includes three parts.

According to partl, each person shall have the right to live in a health
clean environment.

According to part 2, the victim of environmental pollution and degrad:
shall have the rights to be compensated by the potlptavided

According to par 3, it shall not be deemed to obstruct the making
required legal provisions to strike a balance between environmern
development for the use of national development works.

Article 34 Right to Labor: Ensuring the right to fair labor practices fargvaborer,

it further guarantees every laborer the right to appropriate remuner

benefits, and contributiebased social security.

Article 51 Policy regarding the conservation, management and use of n

resources

1 The State shall pursue poliof making sustainable use of biodivers

though the conservation and management of forests, fauna and flg

by minimizing the negative impacts of industrialization and phyg
development by promoting public awareness on environm
cleanliness angrotection.

The State shall pursue a policy of keeping an environment balanc|

The State shall pursue a policy of adopting appropriate way

minimizing or stopping negative impacts on environment if it is th

or if there is a possibility of such ampact on nature, environment
biodiversity.

1 The State shall formulate policies and enact laws on the basis
principle of sustainable environment development based on
warning and préenformed agreements regarding environme
protection. Thos@eople who pollute the environment shall have tc
responsible for their action.

= =

4.2 Environmental Policiesand Strategies

S.N | Chapter/Section| Provision
1. 2. National Environment Policy, 2019
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Section 8
Sub-section 8.1

To ensure the prevention, contrahd mitigation of all types o
pollution, the use of environmefriendly technology shall b
encouraged in the operation of industries, factories, hosp
and transport vehicles.

Section 8
Sub-section 8.3

Necessary arrangements shall be madadmtain a clean an
healthy environment. Those responsible for environme
pollution shall be required to provide fair compensation to
communities affected by the resulting environmental impaci

Section 8
Sub-section 8.5

While developing physicahfrastructure, environmetitiendly
structures shall be constructed, and highly sensitive areas
be protected and managed sustainably.

National Occupational Safety and Health Policy, 2076 (2019)

With a longterm vision to ensure the right wbrkers to work in a safe and healt
environment and to increase productivity, this policy aims to ensure a safe

workplace through the adoption and practice of occupational safety and healt
standards and measures.

Strategy 1 Policy and legal reformssavell as amendments related to
Occupational Safety and Health (OSH), shall be carried out

Strategy 2 Regulation and promotion shall be undertaken to ensure a
and healthy workplace.

Strategy 3 The capacity building of stakeholders relate@txupational
Safety and Health shall be enhanced.

Strategy 4 Collaboration and coordination among relevant agencies sH

be maintained regarding OSH monitoring, inspection, study
and research.

National Policy for Disaster Risk Reduction (DRR), 20752018)

Section 7 Sub | Identifying the probable road accident areas based on the

section 7.5 disaster assessment and mapping, disaster prone areas wi
decided and such information will be disseminated to the pl
to reduce the accidents.

Section 7Sub Disaster risk assessment and mapping shall be conducted

section 7.6 disseminated regarding the potential impacts of disaster ris

infrastructureincluding education, health, agriculture, indust
tourism, energy, housing, transpavater suply, and
sanitationas well as on historical and cultural heritage.

National Biodiversity Strategy, 2057 (2002)

Chapter 5, Protection of Biological Diversity: Focuses on the conserval

Strategy 1 of ecosystems, species, and genetic resourcesitbih and
outside protected areas.

Chapter 5, Sustainable Use of Biological Resources: Mandates that

Strategy 2 biological resources are used in a manner that does not lea
long-term decline, maintaining potential for future generatio

Chapter 5, Fair and Equitable Benefit Sharing: Ensures that benefits

Strategy 3 arising from the use of genetic resources and traditional

knowledge are shared fairly with local communities.
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Section 6.1 Forest Biodiversity: Promotes communligsed forest
managemetrand the protection of foredependent flora and
fauna.

Section 6.2 Agricultural Biodiversity: Emphasizes the conservation of a(
ecosystems and the protection of indigenous crop varieties
soil fertility.

Section 6.3 Wetland BiodiversityRequires the protection of rivers, lakes
and marshes to maintain water quality and aquatic habitats
Chapter 8 Public Participation & Indigenous Knowledge: Recognizes {
role of local people and traditional knowledge in conservatiq
and ensures theiapticipation in decisiommaking.

Waste Management National Policy2079(2024)

With the goal of ensuring the citizens' right to live in a clean and healthy
environment, a vision has been adopted to establish a clean, healthy, and
prosperous societirough the proper management of waste.

Section 9 To make the use of disposal sites sustainable by minimizin
Subsection 9.3 | waste at the source.

Subsection 9.4 | To enhance civic responsibility in waste management.
National Climate Change Policy 2076 (2019)

Section 8 The concept of climateesilient economic development will b
Subsection 8.5 | adopted by developing reliable, sustainable, anddaxeon
technologybased industries, transportation, and physical
infrastructure.

Subsection 8.6 | While making the tourism sector climétgendly, important
natural, cultural, and social heritage sites will be protected 4
developed.

Subsection 8.7 | A healthy living environment will be created by minimizing t
adverse effects of climaiaduceddisasters on human health.

4.3Acts
S.N.| Section/Sub Provision
Section
1. Environment Protection Act, 2076 (2019)
Section 3: Provision Relating to Environmental Study Reports

Subsection (1) | The proponent must prepare a formal report (BES/IEE/E
based on the project's scale before any construction begins

Section 3 The environmental study report prepared in this manner my
Subsection (3.1) submitted to the concerned body for approval.
Section 4 While preparing theenvironmental study report, the propon

Subsection (1) | must conduct a detailed analysis of the potential adverse im
on the environment during the implementation of the prop
and the various alternatives that can be adopted for
mitigation. Based on thesthe proponent must recommend f
proposal for implementation, providing specific grounds
reasons for selecting a particular alternative.
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S.N.| Section/Sub Provision

Section

Section 8 No proposal shall be implemented, or caused to be impleme
without getting the Environmental Stugport approved.

Section 13 If a project is implemented without an approved report or

manner contrary to the approved report, the concerned bod)
immediately stop the implementation of such project.
Section 15 (2) | No one shall cause polluti@ama manner that creates a signific
adverse impact on public life, public health, and the environn
Section 15 (4) | The Department of Environment may issue directives to
person, group, or organization to adopt pollution mitigatiot
elimination measures, set necessary conditions, or pro
activities that cause adverse environmental impacts.
Section 35 If any work is performed or caused to be performed [in viola
of the Act], penalties and fines shall be imposed as per the
sections othis section.

2. Public Road Act, 1974

Article 3A Constructionof permanent structures (building) jBohibited
within the right of way of road.

If it is required to acquire any land fdhe development
expansion or improvement of public road, pheject caracquire
the land in accordance with the law relation to the acquisitig
landadopting compensatory measures (Article 14 and 15).
Article 16 Article 16 has th@rovision to maintain greenery along the rg
side. Article 16 has theprovision for the extraction o
construction material required for development of road
adoption of compensation measure.

3. Nepal Petroleum Act, 2040 (1983)

According to this act, GoN has right to declare any area as prohibited ar
petroleumoperations for reasons of national security, public interest, histc
importance or tourism development. GoN hold right to conduct all kind
geological exploration or grant permits to any person for the exploratig
production of minerals other thgetroleum within an area subject to a petrole
agreement provided such activities so not in any way interfere with petr(
operations.

This act states that if any land is required on either a temporary or permane
for conducting Petroleum Opei@ns such land may be used or acquired as foll¢
(1) If the land belongs to His Majesty's Government, such land may be placec
Contractor's disposal in consideration of a reasonable surface rent fixed
Majesty's Government. If the land isiyately owned, His Majesty's Governme
may, after acquiring the land on either temporary or permanent basis in accg
with the prevailing law at the Contractor's cost, allow the Contractor to make
such land.

(2) If any specific land is requirddr installing temporarily any equipment, tools
machinery or to conduct survey or any other works related to it in connectiot
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S.N. | Section/Sub Provision
Section
Petroleum Operations, then in such a case, subject to the provision of subsec
anyone may enter into such landctory out any of these works.

(3) If the performance of Petroleum Operations by His Majesty's Governmer
Contractor causes disturbance of the rights of the lawful owner or damage tg
trees, buildings, or any other property, His Majesty's Gawent shall, by itself o
by realizing from the Contractor, pay such compensation as may be determ
accordance with the prevailing law.

The set of rules to be followed by Contracts stated in this act are described as 1

His Majesty's Governmemnhay issue orders as may deem necessary to pre
national security or public interest or to prevent damage to Petroleum rese
injury to person or property arising out of Petroleum Operations and to
compliance with this Act.

(1) If a Contractor des not comply with an order issued, His Majesty's Govern
may suspend Petroleum Operations so long as the Contractor does not
with such order and if neoompliance of such order causes injury to perso
property, or damage to Petroleum resetvblis Majesty's Government ma
realize reasonable compensation therefor from the Contractor.

(2) If a Contractor fails to submit any information or report to the Department a
be prescribed, His Majesty's Government may, so long as such informat
report is not submitted, suspend or stop the facilities provided to the Cont
under this Act.

(3) If a Contractor acts in contravention of any of the provisions of this Act
Majesty's Government may either impose a fine which may extend t(
hundred housand Rupees or suspend or stop the facilities provided t
Contractor under this Act for a stipulated period.

(4) Before initiating any action under sections (1), (2), (3) or (4), His Maje
Government shall provide to the concerned person a reasan@gbrtunity for|
submitting his clarification.

(5) Any person, who without reasonable excuse obstructs, molests or hinde
Contractor from undertaking Petroleum Operation under a Petroleum Agre
or any authorized act under this Act, shall be liablamprisonment for a tern
which may extend to six months or fine which may extend to one thot
Rupees or with both by an order of the authority specified by His Maje
Government in a notification published in the Nepal Gazette.

(6) Any person not satigd with the penalty imposed under sections (1), (2), (3
or (6) may appeal to the Zonal Court within thifiye.

4. Act Relating to Children, 2075 (2018)

Section 7 Children below fourteen years of age shall not be deployg

Subsection (9) | anyhazardous wd or used as a domestic worker.

5. Consumer Protection Act, 2075 (2018)

Section 3 Every consumer shall have the right to obtain quality gooc

Subsection (1) | services.
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S.N. | Section/Sub Provision

Section

Section 7 Quality goods or services must ppe@duced/provided

Subsection (1a)

Section 16 No one shall carry out, or cause to be carried out, any unfair

Subsection (1) | or business activities.

6. Right to Employment Act, 2075 (2018)

Section 4 No person shall be allowed to force, compel,coerce any

Subsection(3) | citizen to engage in employment against their will or in a job
do not desire.

Section 6 No person shall discriminate against an unemployed indivi
regarding the provision of employment based on their or
religion, color, caste,ethnicity, gender, language, regid
ideological conviction, or any similar grounds, except in ci
where prevailing laws have made special provisions for a sp¢
class or community (i.e., reservation/affirmative action).

Section 7 A person currently in employment shall not be removed f

Subsection (1) | their job without a valid reason, except as provided by
prevailing laws.

Section 3 The privacy of matters relating to the physical and mental h

Subsection(1) | of every person shall baviolable (cannot be infringed upon)

Section 12 While collecting the personal or family data of any individy

Subsection(2) | his or her consent must be obtained.

7. National Disaster Risk Reduction and Management Act, 2017

Section D Public institutions and business establishments must form

Subsection(2) | and compulsorily implement a Disaster Management Plg
accordance with the disaster management plans of
Government of Nepal, Provincial Government, and Local Le

Section 11 (1), | To raise, or cause to be raised, public awareness rega

Point (nap) disaster risk reduction.

Section 20 All public institutions and business establishments must n

Subsection (1) | necessary arrangements in their buildings, industries, office
business centers to prevent disaster incidents. This inc
providing disaster safety tools, equipment, materials, emerg
exits, and other specified arrangements.

Additionally, they must provide basic orientation and training
disaster managemerto their employees and workers
prescribed by the Authority (NDRRMA). If their buildings
other structures are required for emergency purposes, they
be made available upon order. These institutions must
ensure proper management of waste pabiution and adop
measures to minimize any negative impacts on the environ
and public life.

8. Labour Act, 2074 (2017)
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S.N. | Section/Sub Provision

Section

Section 3 Any employment agreement between an employer and a la

Subsection (2) | that provides for remuneration or beneflsss than thos
mentioned in this Act or its rules, or that contradicts
conditions specified herein, shall be deemed contrary to thi
and shall be void to that extent.

Section 4 No laborer shall be engaged in forced labor, eithexctly or

Subsection (1) | indirectly.

Section 5 No person shall engage any child in work in a manner th
contrary to the law.

Section 6 An employer shall not discriminate against laborers on

Subsection (1) | grounds of religion, color, sex, caste, ethniadygin, language
ideological conviction, or any other similar grounds.

Section 7 There shall be no discrimination in remuneration betw

Subsection (1) | laborers for work of equal value based on gender.

Section 8 Subject to this Acand other laws, every laborer shall have

Subsection (1) | right to form and operate a trade union, obtain membersh
such a union, or be affiliated with it and participate in other t
union activities.

Section 11 No employer shall engage apgrson in work without executin

Subsection (1) | an employment agreement.

9. Local Government Operation Act, 2074 (2017)

Section 11 Powers and Functions of Local Government

Subsection 2 The local government is empowered to formulate poli
regarding revenueollection. Subject to federal and provinc
laws, it provides for the fixing, implementation, and monitor
of house and land rent tax, vehicle tax, tourism tax, busines
and land tax.

The same section grants the local government the author
formulate policies regarding environmental protection
biodiversity. It assigns responsibility to the local level
environmental risk reduction, pollution control, and
regulation of hazardous materials.

10. | Sexual Harassment at Workplace (PreventionAct, 2071 (2014)

Section 3 No person shall commit, or cause to be committed, se
harassment at the workplace.

Section 12 If any person is found to have committed sexual harass
against an employee or a service seeker (client/customer)
perso® depending on the nature of the offefisshall be
punished with imprisonment for up to six months, or a fine g
to fifty thousand rupees, or both.

11. | Solid Waste Management Act2068 @017)

Section 3

The responsibility for waste management is assigned to the|
levels (Municipalities/Rural Municipalities). Under this, f{
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S.N.| Section/Sub Provision
Section

local level is responsible for the construction and operatid
infrastructure required for collection, final disposal, 4
pro@essing

Section 4 The responsibility for processing and managing hazardous v
medical (healthcare) waste, chieal waste, or industrial wasts
subject to prescribed standalilss with the individual or entity
that generates such waste.

Section 6 Waste must be segregated at the source into at least dif
types, including organic (biodegradable) and inorganic -(
biodegradable).

Section 7 The authority to determine the time, location, and methoc
waste disposal rests with the concernedlléevel.
Section 10 The local level is designated as the responsible body
arranging and promoting activities related to waste reduc
reuse, and recycling.

Section 38 If anyone performs any act contrary to waste manage
regulations, it shalbe considered an offense under this Act.
Section 39 For offenses committed under this Act, a person may be pun
with a cash fine ranging from NPR 500 to NPR 100,000,
imprisonment for up to three months.

12. | Child Labour (Prohibition and Regulation) Act, 2056 (2000)

Section 3 It is prohibited to engage any child who has not compl
Subsection(1l) | fourteen years of age in labor.
Subsection 2 It is prohibited to engage a child in hazardous occupatior

work (as defined by the Schedule of fhet).
13. | Aquatic Animal Protection Act, 1960

Section3 Act renders punishment to any paitytroducing poisonous
noxious or explosive materials into the water source
destroying any dam, bridge or water system with the inte
catching or killingaquatic life.

Section 4 Empowersthe government to prohibit catchingilling and
harming certain kinds of aquatic animals through notificatio
the NepalGazette.

14. | Water Resources Act, 2049 BS (1992)

The Water Resource Act, 2049 is a compreherisiyislation on water resources.
deals with the development, utilization and conservation of the water resou
the country. The Act states that the State is the owner of water resources
country. This Act grants right to use water by indiatiy organizations and priva
sector.The Act provides the priority orders to be followed whileizitilg the water
resources.

Sections 18 Allow the Government to prescribe pollution tolerance limits
water quality standards for various uses.

Subsection 2 off Prohibitsanyone from polluting water resources to the effe
Section 19 the prescribed tolerance limits are exceeded.
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S.N. | Section/Sub Provision
Section
Section 20 Statest h at Awhile wutilizing w
such a way that no significant adversféect be made on th
environment by the way of soil erosion, flood, landslide
similar other causeo.

15. | Convention on International Trade in Endangered Species of Wild Fauna an
Flora (CIES) Act, 2073(2017)

Convection on International Trade Bfhdangered Species of Wild Fauna and Fl
CITES Act, 2073 has been enacted by Government of Nepal for the impleme
of CITES, 1973. This act requires the state to protect of endangered flora an(
listedin CITES.This act was formulated on thesis of SukArticle 1 of Article 296
of the Constitutionof Nepal for the implementation of the Convention
International Trade ikEndangered Species of Wild Fauna and Flora (CITES), 2
The main objective aothis act is to protect the endangefienla and faunal specie
and monitor and contrdhe international trade of those species. According to
Act, the species enlisted Appendix | of CITES is stated as Rare Flora and Fal
Appendix Il is stated aShreatened Flora and Fauna and Appentiis stated ag
Protected Flora and Fauspecies.

4.4Rules and Regulations

S.N. | Rule Section | Description
1. Environment Protection Rules, 2077 (2020)
Rule 3 A project proponent must conduct the specific type of study b
on the project's scabnd nature as listed in the Schedules:
Schedule 1: Brief Environmental Study
Schedule 2: Initial Environmental Examination
Schedule 3: Environmental Impact Assessment
Rule 4 Before preparing an EIA report, the proponent must deter
the scope of thetudy (identifying the boundaries and key iss
to be analyzed).

Rule 5 The proponent must prepare a Terms of Reference (ToR) b
drafting the EIA report. This acts as a roadmap for what the §
will cover.

Rule 6 During the preparation of an Elfeport, the proponent mu

conduct a public hearing in the area affected by the proje

collect feedback and suggestions from local stakeholders.

Rule 7 (2, 3) | To gather suggestions from locals and stakeholders:

A Notice must be posted in public places

A A 7-day public notice must then be published in a nati
daily newspaper.

Rule 13 The project proponent must commence the implementation ¢

project within three years from the date the EIA repor

approved.

2. Disaster Risk Reduction andVlanagement Rules, 2076 (2019)
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Rule 3

The implementation of integrated and sectoral policies, plans
strategic plans shall be monitored in coordination with
relevant bodies and stakeholders at the Federal, Provi
District, and Local levels.

Labor Rules, 2075 (2018)

Rule 16

Working hours must be determined according to the nature ¢
work.

Rule 34

Guidelines must be formulated regarding Occupational H¢
and Safety (OHS) risks, with an emphasis on identifying pote
risks thatcould occur at the workplace.

Rule 39

Protective arrangements stube adopted for risks such aggé
injuries (fromsparks, dust, or flying debris)hemical impactg
(exposure to hazardous liquids or fumed)re hazards
(prevention and emergency respens

Rule 53

Employers must provide laborers with:
A Personal Protective Equipment (PPE) (e.g., helmets, gl
boots, and masks).
A First Aid facilities (accessible medical kits and traif
personnel).

Contribution -based Social Security Rules, 2075 (2018)

Rule 3

Persons receiving salary and benefits from the Governme
Nepal's fund shall be entitled to participate in the social sec
schemes as prescribed under Section 10 of the Contribl
based Social Security Act.

Rule 4

Workers in theinformal sector and sed#mployed individuals
shall also be entitled to participate in the social security sche

Rule 5

An agreement may be entered into with any bank or fina
institution for the collection of the amounts to be deposited
the Social Security Fund (SSF) according to the social sec
scheme.

Solid Waste Management Rules, 2070 (2013)

Rule 3 (2)

Provisions shall be made to collect hazardous and chemical
separately, and to segregate organic (biodegradable)
inorganic (nonbiodegradable) waste at the source. ]
responsibility for managing hazardous and chemical waste
rest with the generator (producer) of such waste.

Rule 5

Hazardous, chemical, organic, and inorganic waste must n
mixed together. If such vgtes happen to be mixed, the collecti
storage, and management of the entire mixed batch mu
carried out with extreme caution.

Rule 24 (2)

The local level (Municipality/Rural Municipality) may isst
orders to waste generators regarding:

- Reducingand minimizing waste production at the source.
- Timely payment of waste management fees.

The waste generator must comply with such orders issued |
local body.
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Rule 25 Necessary arrangements have been made regarding
monitoring of waste managenteactivities to ensure compliang
with the Act and Rules.

6. Child Labor (Prohibition and Regulation) Rules, 2006

Rule 4 (1) Before engaging a child as a laborer, the establishment
submit an application to the Labour Office to determine whe
the child is physically and mentally fit for the work. T
application must explicitly mention:

- The nature of the work to be performed.

- The age of the child.

Rule 6 A child working in an establishment shall receive a mon
salary and allowances that amt less than the minimul
remuneration and allowances fixed by the Government of N
through a notification published in the Nepal Gazette (as pe
Labor Act).

7. Petroleum Regulation 2041 (1985)

Any contractor desiring to conduct Petrole@peration shall issue invitation ft
bid and public notice thereto, in national or international newspaper prescri
time limit of at least sixty days for the submission of bids.

Chapter 23) In case Government desires to conduct Petrol@perations by
employing a Contractor, Department shall issue an invitatio
bid and publish notice thereto, in national and internati
newspapers prescribing a time limit of at least sixty &3} for
the submission of bids.

8. Hazardous Materials and Waste Management Rules, 2077 (2020)

Rule 3 Proponents must ensure that hazardous waste is not mixe
nonhazardous or general waste. It must be collected and ¢
separately in a manner that prevents reaction or contaminat
Rule 4 The person or entity generating the waste (the "Occupier
legally responsible for its safe managendefrom generation tg
final disposal. This includes ensuring that the waste is handl
authorized personnel only.

Rule 6 No person or institution shatbllect, transport, store, or dispo
of hazardous waste without obtaining an authorization/lic
from the Department of Environment or the designated auth
Rule 10 Every establishment generating hazardous waste must de
and implement a Stanath Operating Procedure (SOP) for
internal management, including emergency response plar
spills or leaks.

Rule 17 Container Integrity: Hazardous materials must be kept in-|
proof, nonreactive containers.

Warning Labels: Every container mustds a clear, legible labe
identifying the hazardous substance, its associated
(Flammable, Toxic, etc.), and firaid instructions.

Pagel|4l



EIA FOR THE NEPAL SECTION SILIGURI JHAPA PETROLEUM PIPELINE AND JHAPA GREEN FIELD TERMINAL PROJECT

Rule 18 The transport of hazardous waste must be done in spe
designed vehicles. It is strictly prohibitedttansport hazardou
waste in public transport or standard garbage trucks.

Rule 19 A formal manifest (tracking document) must be prepared fo
movement of waste.

The sender must prepare multiple copies (usually 7) to be s
by the transporter anddlreceiver.

This ensures a "cradte-grave" tracking of hazardous materi
to prevent illegal dumping.

Rule 20 Establishments must maintain a daily record of the hazar
waste generated, stored, and disposed of. This record mt
made available tgovernment inspectors upon request.

9. Petroleum Products and Gas Price Stabilization Fund (Operation) Rules, 207
(2015)
Rule 3 This rule officially establishes the Price Stabilization Fund (P

It mandates that the fund be used to manage and stathid:
retail price of petroleum products (petrol, diesel, keros
aviation fuel) and Liquefied Petroleum Gas (LPG) wl
international prices fluctuate excessively.

Rule 4 This rule identifies where the money in the fund comes from.
sources include:

Price Levies: A specific amount collected per liter/cylinder fr
consumers (e.g., 50 paisa per liter of petrol).

NOC Contributions: A portion of the profits from Nepal (
Corporation during periods of low international prices.

Government Grants: Any seedor grants provided by th
Government of Nepal.

Interest: Interest earned from the fund's deposits in comme
banks.

Rule 5 This is the most critical rule for market operations. It states
the fund can only be used to:

Compensate NOC when thetemational purchase price fro
Indian Oil Corporation (IOC) is higher than the domestic sel
price.

Prevent sudden, sharp hikes in the retail price of fuel fof
general public.

Repay loans taken by NOC for the import of petroleum prog
during financial crises.
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4 5 Environmental Directives, Procedures, and Guidelineand Standards

S.N. | Directives, Procedures, and Guidelines and Standards
1. Nepal Vehicle Emission Standard, 2082 (2025)

S. | Types of Vehicle Pollution Maximum Limit (mg peKilo Meter)
N.
1. Carbon Total Nitrus Particulate
Monoxide | Hydrocarbon | Oxide matter
(CO) (NOy) (PM)
2. Two wheeler vehicles
Light two wheeler 500 350 150 -
vehicle (L1)
Two whleeler vehicle | 1000 100 60 4.5
(L3)
3. Passenger carring four wheeler vehicle
Small passenger carrin
vehicles (M1) 1000 100 60 45
Medium passenger
carring vehicles (M2)
4. Small Goods Carrying Vehicles (N1)
Class | ( R11000 100 60 4.5
Class Il (1305 Kg < RM 1810 130 75 4.5
O 1760 Kg)
Class Il (RM >1760 2270 160 82 4.5
Kg)

2. National Drinking Water Quality Standards, 2079

The Government of Nepal, exercising the power conferred bys8ctipn (1) of
Section 18 of the Water Resources Act, 1992 (2049 BS), has prepare
implemented the National DrinkingVater Quality Standards (NDWQS). T
various parameters specified in the standards and their respective lim
presented in the table below.

Categor/lParameter|/Unit Maxi mGialsncentr a
Li mit
PhysicaCol or TCU 5( Accept ablbl) e
Tas&Cedor No-objectionabl

Turbidity

NTU

5( Acceptabdl)e

pH - 6.18. 5
ElectricaGG/cm [1500
conductiv
Totdalssol ymg/ L 1000
Sol i ds

Chemicalrphe) mg/ L 0.(S3AcceptaBhlOg
MangahMmrs)e mg/ L 0.2
Ar s g nAiso mg/ L 0. 05
FIl uo(rh)de |mg/ L 0.189. 5
Ammo (N H) mg/ L 1.5
Chl or€Cld)e |mg/ L 250
Ni t (N e mg/ L 50
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TotHalr dnegmg/ L 5 0(0aCsa G)YO
Cal c(i @am mg/ L 200
Ledd®b) mg/ L 0.01
Cadmi(«Cm) |mg/ L 0.003
ChromiG@rn |[mg/ L 0.05
Mer c(uH @) mg/ L 0.001

Mi crobilEcol i CFU/ mD O

al /TotCaoll i f ol MPN/ 100( MubseNi | )

3. National Ambient Air Quality Standards, 2069 (2012)

The Government of Nepal, exercising the power conferred by Rule 15 ¢
Environment Protection Rules, 208897), has implemented the National Ambi
Air Quality Standards (NAAQS) to regulate and maintain air quality acros

country.
PollutalAverad¢Maxi mu|TeMet hod
(I'ndicalTi me Li mit

(g/ m3)
TotSaulspel24hour|230 Hi ¢/lo | uSmaemp Ki n ¢
Particu Gravi meat ysi s
(T S)P
PMo 24hour|l120 Hi ¢/l uSmaemp | i n g

Gr avi Me&tOrM,Be t
At tenuati on
PM. s 2hour|40 PM2Sa&ampiGragi m
Anal ysi s

SulDiuoxiilAnnual50 Ul t r aRvli vod reetWes s
(SO 2hour|70 an@aeMet hod
Nitroge|Anntal40

Di ox(WN@e |24 o0ur|80 Chemil umi nesc
Carbon 8hotur |10, 000|Nodi spdmdirwaea e
Mo n o X iCd) Spectrophot om
Oz o (D9 8hour |157 UVSpectrophot
Legdd®b) Annual0. 5 Hi &/lb | uSmaemp K&i n ¢

At ordibcs or pti on
Spectrometry
Benzene|Anntalb GaGhr omatogr a
Technique

4. National Noise Quality Standards, 2069 (2012)

According to the National Noise Quality Standards, 2069, directed by the
Government of Nepal, the following noise limits mustig@ntained. fiese limits
are measured in Lg@quivalent Continuous Sound Level) in decibels (dB).

S.Are€ategory Dali mi t|Ni glhitmi t
(dB) (dB)

1 I nduédtenal 75 70

2 Comme Ac ie a | 65 55

3 RurRaelsi demaa al |45 40

4 Ur bReasi demda al |55 50

5 Mi xRelsi dernda al |63 55
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6 Si | maeHospi t a
School s)

5. Emission Standard for Diesel Generator Sets (Imported), 2069 (2012)
According to the standards directed by the Government of Nepal for smok
pollutants emittedrom Diesel Generators into the air, the following air quality

50 40

emission limits must be maintained.

Capac¢kwy|Car bMonnox | HC+NOx|Particu

(Cd)g/ kWh](g/ kWhMat t(emM)

(g/ kwWh)
k W< 8 8.0 7.5 0. 8
8=k W19 6. 6 7.5 0. 8
$ 19Ok W37 5.5 7.5 0.6
3 Fk W75 5.0 4 . 7 0. 4
75kWw130 (3.0 4.0 0. 3
136k Wk560|3. 5 4.0 0. 2

(2003)

Tolerance Limits for Industrial Effluent Discharged into Public Sewers, 2060

As per Rule 15 of the Environment Protection Rules, 2054, the Goverpoiment
Nepal has established these "Directive Standards" to regulate what industrie

legally discharge into the public drain system.

Characteristics/ Parameters ToleranceLimit (Max)
Total Suspende&olids(TSS) 600mg/L

pH 5.5t09.0
Temperature 45°C

BOD (5 daysat 20 °C) 400mg/L

COD (ChemicalOxygenDemand) 1000mg/L

Oils andGrease 50 mg/L

Mineral Oils 10 mg/L

Total DissolvedSolids(TDS) 2100mg/L
Chloride(ClI) 1000mg/L
Sulphateg$SO_43$ 500mg/L
AmmonicalNitrogen 50 mg/L

Parameter | Limit (mg/L) Parameter Limit (mg/L)
Arsenic 1.0 Mercury(Hg) | 0.01
(As)

Cadmium | 2.0 Nickel (Ni) 3.0
(Cd)

Total 2.0 Lead(Pb) 0.1
Chromium

Copper 3.0 Zinc (Zn) 5.0
(Cu)

Cyanides 2.0 Phenolic 10
(CN) Compounds
Sulphides | 2.0 Selenium 0.05
S) (Se)

Silver(Ag) | 0.1 Insecticides | Absent

Tolerance Limits for Industrial Effluent (Surface Water), 2058
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The Government of Nepal, exercising the power conferred by Rule 15 ¢
Environment Protection Rules, 1997 (2054 BS), has implemented the foll
standards to serve as Directive Standards.

Characteri|Tol eramicMaxi mum)

Par ameters

TotSaulspendg3Q@ 80rg/ L

Sol (HSS)

Par tSii @IfeSS |Sh glals B r cau8g5hi c s o e V €

pH 5.t56. 0

Temperatur{Shaloétxcd8 A Q@ hset r wamh5 r
meteownstfredgout | et .

BOO 8awf0A(3Q @ao0mg/ L

ChemOgglgen25mg/ L

De ma(n@OD)

Oi &s@r ease|10ng/ L

Phen©@dmgou|l.nbg/ L

Cy an { dCs\s) 0O.n2g/ L

Sul pl{ia$)es |2 .ndg/ L

TotRelsi duallmg/ L

Chl orine

Fl uo(eFdes |2.nbg/ L

AmmonNcat o50ng/ L

|l nsectici dAbsent

Par ameter Li mit Paramet |Li mit
(mg/ L)

Ar s g nAiso 0. 2 Si l(vkg) |0.nMg/ L

Cadmi( Crd) 2.0 Sel efiSe|0. M/ L

Hexav@hreomoOo. 1 Zi A&n) 5mg/ L

($Cr"{+6} %

Copge€mu) 3.0 Al pbhrai t 1$107Y$

c/ ml
Ledd®b) 0.1 BeEami tt|$108Y$
c/ ml
Mer c(UH /) 0.01 Ni ckMHi) [3.ng/ L

4.6 International Conventions

S.N.| Conventions | Description

ILO Convention on Indigenous andTribal Peoples, 1989

ILO Convention N0.169 highlights the need to recognize indigenous and
people'sspecific knowledge, skills and technologies as the basis for their tradi
economiesand selfdetermined development process

Article-1 Article-1 of the convention providedefinition of the tribal anc
indigenous people
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Article 15 The rights of the peoplesoncerned to the natural resour
pertaining to their lands will be specificabpafeguarded. The us
of the term lands include the concefptasritories, which coverthe
total environments of the areas that the peoples concerned @
or otherwise useThe peoples concerned will wherever poss
participate in the benefits of suelttivities and will receive fai
compensation for any damegywhich they may sustaas a resul
of such activities.

Article 16 (2) | Clearly mention that where the relocation tfese peoples i
considered necessary as an exceptional measure such relocat
take place only with their free and informeahsent.

Convention on International Trade in Endangered Species of Wild Fauna an
Flora, 1973

Nepal became party to Convention on International Trade in Endangered §
(CITES) in 1975. CITES has facilitated internationalogeration to regulat
international trade in endangered wild flora and fauna with the aim of reduc
eliminating trade in species whose numbers or conditions suggest that

removal from their natural habitat would lead to their extinction. The National

and Wildife Conservation (NPWC) Act regulates the trade of species listg
CITES appendices. The Government has designated the Natural History M
(Tribhuvan University) and the Department of Plant Resources as the sci
authorities for wild fauna and idi flora respectively. Similarly, the Government |
designated the Department of National Parks and Wildlife Conservation at
Department of Forest as the management authorities for wild fauna anc
respectively. The Convention urges Parties natltav trade in specimens of spec
included in the CITES Appendices |, Il and Il except in accordance with
provisions of the Convention.

Convention on Biological Diversity, 1992

Nepal became signatory body to the UN Convention on Biologicalr§iiydCBD)
on 12 June 1992 and ratified on 23 November 1993. The Convention esta
three main goals: a) conservation of the world's biological diversity, b) sustal
use of its components, and c) fair and equitable sharing of the benefits frase
of these genetic resources.

The convention provides a broader framework on the need for carrying out |
minimize adverse impacts of the projects and programs edi\zesity. The Article
14 of the convention makes provisions for the impact asszgsand minimize th
adverse impacts. In broader sense, it calls upon the Parties to introduce app
procedures for EIA and ensure public participation, exchange informatior
consult on adverse effects on biodiversity of other states, notifydimateéy to other,
states in case of danger or damage tedbrersity and initiate action to prevent
minimize such damages.
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I‘ CHAPTERS: EXISTING ENVIRONMNTAL CONDITIONS I

This chapter provides the details about the existing environmental conditiba project

area. An environmental baseline survey was conducted as a part of EIA for the-3lapai
Petroleum pipeline on Nepal Section (14.6 KM) from Novemli@cember, 202%nd
secondary data were also verified during the field survey. The prolaga includes ambient

air quality, Noise level, Groundwater and surface water quality, soil quality, land use pattern
and flora and fauna found around the project site.

5.1 Physical Environment

5.1.1 Physiography

The proposed petroleum pipeline from Siliguri, IOC Terminal, India to Jhapa Terminal,
Duhagadhi, Koshi Province cross the Mechi River, and enters into Mechinagar Municipality
ward 7 of Jhapa district, Nepalong theMechi Bridge(GPS:88° 9'44.28"E26°3842.19"N

TP 123. The total length of pipeline within the Nepal territoryagproximatelyl4.6 km and

the entire length lies in Mechinagar Municipality of Jhapa District. The pipeline passes within
the ROW of the EastVest Highway and Mechi Highway (Bhaghurllam) for 11.736 km

and 1.706 km length respectively.

5.1.2 Topography

The proposed petroleum pipeline lies in the Eastern Terai Region of Nepal. The topography
of project area is characterized by plain and flat land. The pipeline alignment begins from the
Kakarvitta Mechi Bidge of the Jhapa at an elevatiori@8ams| and end at Charabuhagadi

at an elevation of 12@msl.

Graph: Min, Avg, Max Elevation: 374, 650, 1557 ft
Range Totals: Distance: 15.4 mi Elev Gain/Loss: 676 ft. -1753 ft Max Slope: 14.1%, -28.4% A

15.4 mi

Figure 5-1: Elevation profile of Mechinagar Municipality
Source: Google Earth (retrived in Jan,2026)

The elevation profil®f Mechinagar Municipalityllustrates the transition from Nepal's Chure
(Siwalik) Range down to the Terai plains. Starting at 474.5 meters, the route descends through
the rugged, erodible foothills of the Chure into the Bhaloaue, a porous tranon belt of
boulders and gravel.

By the 15.77 kilometer mark, the terrain flattens signifitato a minimum of 114 meters,
the Terai region.
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Figure 5-111 : Elevation profile of pipeline alignment
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Alignment Statistics

Vertical Scale: The graph highlights that while the terrain has local undulations (fluctuating
between ~117m and ~145m), the overall pipeline route maintains a reldbvelgnd
consistent elevation profile across this section.

Topographic High and Low: The most prominergeak occurs near the beginning of section,
Mechi Bhansar (around GB7600), reaching an elevation of 145.54 meterstaadowest
point in this alignment is 117.15 meters, located nea3GFb0.

The elevation fluctuations will require careful calculatioh pressure gradients and the
potential placement of air release valves at high points and drain valves at low points to
maintain optimal flow.

5.1.3 Land Use pattern

Land use pattern withih00 M and 500 Muffer areaof the pipeline alignmentvas studied
through cadastral and topographic maypsl verifiedduring walkthrough survey. The major
land use irthe project area is covered by agricultural |ssedtflementforest areas and water
bodies/river.Since the pipeline traverse through th&VE h i g h wa y &ish isPheiny, w
upgrading, he RAV (25m on both sides from centare) of road is clear-igure5-IV shows

the landuse pattern of the projeatea.
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Figure 5-1V: Landuse Pattern of Project Area
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The Table 51 outlines the land use distribution across PetroleumliRgpand a Green Field
Terminalmeasured at both 500m and 100m buffer zones. Agriculture Land represents the
largest impacted category for both projemisnponentaccounting for a significant majbyi

of the total area (e.g., 670.9 hectares in the pipeline’'s 500m buffer). Other notable land types
affected include Settlements, Forests, and Roads, which occupy substantially smaller portions
of the buffer zones compared to farmland.

Table 5I1: Land use pattern

Land Use | Petroleum Pipeline Green Field Terminal Remark
Category 500 M Buffer 100M Buffer | 500M Buffer | 100M Buffer
Agriculture 670.9Hectare 83.2 Hectare | 126.8Hectare | 22.6 Hectare
Land

Settlement 405Hectare 5.54 Hectare | 8.92Hectare | 1 Hectare
Forest 118Hectare 14.25 Hectarg 42.42Hectare | 1 Hectare
Tea Farms 50 Hectare 5.01 Hectare | - -

River / Water | 36 Hectare 96 Hectare 1.34Hectare | 0.4

Bodies

Tree Area 6 Hectare 4.2 Hectare | 1.08Hectare | -

Road 77 Hectare 67 Hectare | 3 Hectare 0.75

Total 1370Hectare 274.2 Hectarg 180.5 Hectare| 25.75Hectare

The pipeline route begins at the InNepal border, initially traversing the Mechi River floodplains
before passing through dense settlement areaskadarbhitta and Dhulabari. As the alignment
progresses, the land use shifts to a diverse mix of agricultural land, barren fields, and specialized areas
like the Tokala Tea garden. Significant natural features, including the Ninda River and the Charali
Forest, flank the pipeline at various chainage intervals. The route concludes at the Green Field

Terminal, where the surrounding vicinity is primarily utilized for agriculture.

Table 5I1: Land use along the pipeline alignment

S.N | Chainage Section Land use Remark
- 37000 Indo-Nepal Border tg Mechi River and river flood plain.
1. (starting from| Gairi Gaun, Neal
Siliguri) Kakarvitta Costumes
5 37000638500 Kakarbhitta Kali | Settelment area on both side of p
' Khola alignment
3850039500 Kali Khola-Pali Khola | Mixed settlement and barren la
3. on the left and Tokala Tea gard
on the right.
4 3950042500 Pali KholaManab| Mixed of settlement, agricultur
' Dharma Sewa Aashral land and barren land
4250042850 Ninda River NindaRiver and its flood plani
6 4285044500 Ninda RiverDhulabari| Settlement on both side of pipelin
area
4450048000 DhulabariCharali Both side land is mixed wit
7. agriculture and barren land with
few of resident.
8. 4800048500 Charali Chock Area | Settlement area
9 4850050000 Charaligreen field| Mixed land wuse type witl
) terminal residential and agriculture on tl

Page|

51




EIA FOR THE NEPAL SECTION SILIGURI JHAPA PETROLEUM PIPELINE AND JHAPA GREEN FIELD TERMINAL PROJECT

left and Charali Forest on the rig
of the petroleum pipelin
alignment.

Terminal The land vicinity of the terminal hg
been useds agricultural land

10.

As per the Population Density Index (PDI), the whole section of Nepal falls under Zone lll
which requires high grade pipeline materials and advance safety factors.

5.1.4 Air Environment

Relative Humidity

The box plot illustrates theonthly distribution of Relative Humidity from 2021 to 20@6
Chandragadhi Airport located about seven kilometer to south of the proposed terminal site
The vertical whiskers extend to show the full range of variability, highlighting seasonal shifts.
Typically, the plot reveals lower, more stable humidity in spring and a significant rise toward
a latesummer peak, providing a clear visual summary of regional climate patterns.

Monthly Relative Humidity Distribution (2021-2025)
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Figure 5-V: Monthly Humidity of Projet area
Source: DHM Station Chandragadhi, Jhapa

Result

Distinct Seasonal Variability: The plot reveals a clear cyclical pattern, with humidity levels
starting at a moderate €®% in January, dipping to their lowest points in early spring, and
then climbingsharply as the summer progresses.

Peak Humidity Period: The months of July and August consistently exhibit the highest
relative humidity, with mdians frequently exceeding 80#dicating that high humidity is
very consistent during this peak season.

Temperature
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Thetemperature data were tak€handragadi Airport in the Jhapa district, identified by the
station index 14120 hespatial details are providedth latitude of 26.570391, a longitude
of 88.075144, and an elevation of 95.

Average Maximum and Minnimum temperature
35.00

30,00
€ 2500
©
20.00
15.00
10.00
5.00

0.00
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Month
@ Average of Maximum @ Average of Minimum

Temperatu

Figure 5-VI: Five year Monthly Temperature

The column chart illustrates the average monthly maximum and minimum temperatures
throughout the yeaf period 2020 to 2029 he average maximum temperatures, which peak
during the summer months from April to September at approximately 30°C to BBeC.
average minimum temperatures, showing a significant rise from a low of around 10°C in
January to a peak of about 25°C in J@yerall, theemperaturelata reveals a seasonal trend
where both maximum and minimum temperatures are highest hyeaidand lowest during

the winter months of December and January.

Rainfall

Box Plot of Monthly Precipitation Across All Stations (2020-2025)
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Figure 5-VII : Monthly Average Rainfall
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The rainfall data across Chandra Gadhi, Sanischare, and Anarmani Birta re\saigtaa
seasonal pattern characteristic of a monsoon climate, with heavy rainfall concentrated
between May and October. During the peak monsoon mooithJune and July, values
frequently exceed 500 mm, reaching as high as 978.5 mm at Chandra Gadhi in 2022.
Conversely, the winter period from November to February is exceptionally dry, often
recording 0 mm or negligible amounts of precipitation acrogbraé stations. This moisture
cycle aligns with the temperature data, where the highest rainfall occurs during the months
when average maximum temperatures consistently stay above 30°C.

Wind speed

A 24 hour wind speed was measured at three differentdocat the project area during the

field visit. The major wind characteristics is shown in tdbld andgraphically presented in
Figure 5VIII .

Table 511 : Wind Characteristics

Parameter Kakarvitta Charali Dhulabari

Primary Wind Direction  |North-North-East (NNE]North-East (NE) |[EastSouthEast (ESH
Secondary Wind Direction| SoutkEast (SE) SouthEast (SE) |North-East (NE)
Maximum Wind Speed |1 . 51m&s. O 1.5mmks. 0 1. 0mmis. 5
Predominant Speed Rang(0 . 8 Tmis. 2 0. 5imis. 2 0. 5Tmis. O
Calm/Low Speed (<0.B1/s)|Low frequency Moderate frequengHigh frequency
Observation Period Nov 1517, 2025 Nov 1517, 2025 |Nov 1517, 2025

Source: Field Visit, 2025

Wind Rose: Kakkarvitta, Mechinagar (Ward 06) Wind Rose: Dhulabari, Mechinagar
Nov 17-18, 2025 | GPS: 26°38'50.62"N, 88°9'9.18"E (Nov 16-17, 2025)
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Wind Rose: Charali, Mechinagar (Nov 15-16, 2025)
26°38'9.83"N, 88°518.77°E

N
NNW T NNE

75

Figure 5-VIII : Air Rose Diagram of Project
Area
At a= Kakarbhitta,

b= Dhulabari, Jhapa

c= Charali, GFT

Result Highlights

Directional Trends: A consistent katabatic "MountePlain” pattern from the Nortkast

prevails, alongside a secondary E&stithEast flow.

Wind Sped: Sites exhibit light air (< 2.0 n)/gypical for the Terai plains during the post

monsoon to winter transition.

Emission Dispersion: The dominant NNNE and ESE axis suggests construction dust or

emissions will primarily dispersgeward the Southwest and Weéébrth-West.However, the

wind characteristics change with respect to seasons.

5.1.5 Hydrology and Drainage
There are seven ri

vers crossings al

Table 5-1V : Rivers across the Petroleum pipeline alignment

ong
excluding the MechRiver which is trandoundaryRiver between Nepal and India. These
rivers lie between 34.842 km and 46.892 km chainage starting from the Siliguri IOC terminal.
The bank widths of the rivers vary from 24.43m (Phulwasa River) to 238.51m (Ninda River).

: Crossing Bank HFL (m)

S.N. | River/Stream Chainage (km) | Width(m) | MSL Remark

1. | Mechi River 34.842 43211 | 123.420 | Perennial andrans
boundary River

2. | Kali Khola 37.751 24.94 119.830 | NorrPerenniajthrough
residential area

PaliKhola 38.698 45.85 121.000 | Non-Perennial

4. | NindaKhola 41.879 23851 | 128.240 Egtr:g”'a'f'Sh presence

5. | Timaikhola | 42.765 28.43 124570 | Intermittent, Fish
presence noted

6. DhukureKhola | 44.070 31.36 124.000 | Non-Perennial

7. HadiyaKhola 45.158 56.63 129.150 | Perennial
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. Crossing Bank HFL (m)
S.N. | River/Stream Chainage (km) | Width(m) | MSL Remark
8. Phulwas&hola | 46.892 24.43 127.710 | Low flow

Only the Mechi River which is tranboundary andNinda, Hadiya and Phulbadaiver is
perennial, while others are ngerennial, experiencing seasonal flodimong the eight
crossingivers,Ninda is the widest (238.51m), and Phulwasa the narrowest (24.43m).
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Figure 5-1X: Rivers across the pipeline alignment

5.1.6 River Morphology and Embankment Erosion

The rivers and streams moves through the Terai plain. Despite of the low gradient, only the
rivers, Mechi and Ninda show the meandering characteristics and others are somehow straight.
As the highway is being upgrading, where the petroleum pipeline #igmiver and streams

bank was embanked by gabbing, or will be channelize for bridge foundation. TheRileda

only has the depositional characteristics. Others streams posselss/tard silt as riverbed
depositionNo any mode of failure such as sdog at the bank toe, tension cracking, or mass
slumping due to the gravity were seds.the streams originating in the Chure Regions and
southern part shows high discharge fluctuaéispeciallyin the monsoon seasons, can trigger

the bank erosion thatay cause the exposure of the pipeliBe, the riverbank protection
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work is recommended there noor length of HDD should be sufficient to prevent possible
exposure due to the river bank cutting

5.1.7 Geological Condition and Soils

Based on thgeologicalmap published by Department of Mines and Geology, Nethed
project areais predominantly underlain by Quaternary alluvial deposits (Q) of the Terai,
composed of unconsolidate
sand, silt, gravel and boulde
deposits associated with activ
fluvial systems extending
across the project aree
Approximately 8 15 km north
of Charal, the terrain begins
transitioning into the Siwalik
Group formations (Lower,
Middle and Upper Siwalik),
comprising sandstone
mudstone, shale an
conglomerate, while the

Siwalik foothill belt becomes | J£S°urce: Depar

more  pronounced towara

llam at roughly 1630 km nath/northeast of the reference area. The major Siwbdkai
boundary (frontal geomorphic transitidigs close to the northern margin of the Charali area,
whereas the regional Main Boundary Thrust (MBT) separating the Siwalik and Lesser
Himalayan fomations occurs farther north, approximately 30 km project areaOverall,

the area lies within a geologically sensitive transition zone from recent alluvial plains to folded
SubHimalayan and Lesser Himalayan formations, with these lithological anduwstlic
boundaries strongly influencing drainage, erosion, slope processes and seismic sensitivity.

5.1.8 Crossings across the pipeline alignment

The proposed petroleum pipeline traverse across the eight rives and stream including trans
boundaryMechi Rive, 36 highway drainage, two drinking water pipeline, and once proposed
E-W railway route. Additionally, 68 feeder roads including all types of reagth as metal,
asphalt, RCGarelinked to the EW Highway on the southern edgghe list of crossing is
attached inAnnexVIII.
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Figure 5-XI: Crossing across the petroleum pipeline alignment

5.1.9 Air Quality

Information on air quality ilNepal sectiorof the Siliguri-JhapaPetroleum Pipeline Area is
shownin Table 5V. Themain sources of air pollution in the project area incladeent road
upgrading activitiesyehicular emissioriThe baseline information of the air quality statas
been measured at threxations duringNov 15 to 18, 202%sing Pollusense (Model No.
BO01S001)o characterize the current air qinawithin the study area. The thréscations
(Table 3-V: Air Quality Sampling Location) along the alignment were selected in order to
represent the typicédcations such as highly crowded areas and sensitive receptors (Hospital,
School, etc.)settlements, forest areas andafuareas. The air quality parameters that were
measured during the monitoring werRespirable Particulate Mattevith Aerodynamic
Diameter of 10 Micrometer (PM PM.;s), Total Suspended Particles (TSP), addlphur
Diaoxide (SQ), Nitrogen Dioxide (N@), Carbon Monoxide (COfpr ambient air quality

Table 5-V: Air Qu ality Status

S.N. | Parameter Unit AQl | AQ2 AQ3 NAAQS (2012)
1 ParticulateMatterO10 pm | pg/m? 81.81 |86.58 | 88.26 120

(PMy0) _
2 ParticulateMatterO2.5 ug/m? 34.98 | 36.24 37.54 40

pm (PMz.5)
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S.N. | Parameter Unit AQl | AQ2 AQ3 NAAQS (2012)
3 Total Suspended ug/m? 171.53| 184.58 | 191.28 230
Particulates(TSP)
4 SulphurDioxide (SQ) ug/m? 1.30 |1.56 1.82 80
5 NitrogenDioxide (NOy ug/m? 2.18 2.42 2.76 70
6 CarbonMonoxide, (CO) ug/m? 480 460 485 10000
Result

All parameters measured across all three sites are within the permissible limits set by the
National Ambient Air Quality Standards (NAAQS, 2012) of Nepal. The concenigatb
gaseous pollutants (S@nd NQ) are significantly below the safety thresholds

5.1.10 Noise Level
Noise associated with pipeline construction will be short term in the project area but cannot
be fully mitigated. Therefore residual noise impacts during construction are recognized.

The main sources of noise pollution in the project arearaféic and other commercial
activities in the road alignment. The noise level in the Project area has been meabuoeed at
location.The noise levels were calculated on the (@agm6pm)time and nigh{6pm-6am)
time. The highway corridoand Terminakite areconsidered as the mixed residential afea.

is found that the recorded noise level in some locationg/ighen the permissible limits (63
dB(A)) for day-time outdoorsurban mixed residential area and higher than in the night time
(55 dB(A)) for all noise level measured locatigmescribed by WHO. The results of noise
(day time and night time) during the measurement petiedhown in Table 8/1.

Table 5VI: Representative Noise Level of the Project area

Location Noise LevelLeqdB(A) National Standards| Remark
Day Time | Night Time | Day | Night

Green Field Terminal 56.6 54.6

Dhulabari 60.1 58.8 63 55

Kakarbhitta 61.6 59.4

Source: Field Visit, 2025
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Air Quality and Noise level monitaring stations { : (7 Jnapa Terminal Land
Dlial|d DHULABARI‘ATATT 4 3 ; &% PETROLEUM PIPELINE ROUTE

AQ2 ;N%?T :

‘ i\.\>Mech|nagar
CHARAAL I A1 : TR NL3 JAQ3
: y TS e

Wttar'Ramdhan

A0
NL=1
Duwagadhi

Jyarq}rgadm

Google Earth A l

¥ricg

Figure 5-XII : Air and Noise Quality Measuring Stations

5.1.11 Water Quality

The project area lies in the Terai; the region which has bountiful groundwater sources to
supply for drinking, domestic and other industrial purpose. The seasonal range of depth to
water table in this regiovaries from5-10 meter in monsoon seasons whereas 10 to 20 meter
in dry season.

Water quality in the project area were tested frane different locations. Therefore, the
quality of water was compared with National Drinking Water Quality Standards (NDWQS)
whereas the quality of river was compared with Generic Standard because river water has
various sources of pollution such as point andpoint sources. Water qualigssessment

were carried out at these places to know the baseline condition of river (surface water) and
tubewell so that they can be compared with the fpwsject condition.

Water Sampling Locations

Eleven water samplesvere colleted from various locations, six 8rom surface water
sources and three)(8r-om groundwatersourcesand additionally two control sample from

rivers These samples were collected as grab samples, preserved and analyzed for various
parameters. fie samples weranalyzedas per the procedures specifiedstandard methods

for the examination of water and stawater.

Table 5-VII : Water Quality Status of Ground Water

Char al Green
Parameter |[Uni't | t-Blaat t Fi el dNDWQS
Chowk .
Ter mi
Physical s
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Conductivi|]OS/ cm |[174 340 206 1500
pH at 20AC(Q- 6. 7 6.9 6. 8 6.1&%. 5
Tot al Di ssimg/ L 87 170 103 1000
Col or TCU 5 5 5 5
Turbidity [NTU 3.99 3.02 13. 75|5
Chemical s

Ammoni a mg/ L 0. 26 0. 96 1.46 (1.50
Chloride mg/ L 5. 07 26. 37 2.03 |250
Il ron mg/ L 0.69 0.76 0.58 |[0.30
Egtq"(")' Hard g/ L 56 92 66 500
Nitrate mg/ L 1.39 28. 30 1.06 |50
Ar seni c mg/ L <0.005|<0.005|<0.00/{0. 05
Mi crobi ol o

E. col i CFU/ 10¢(0 0 0 0

Source: Laboratory Analysef sampled ground water, 2026
Lab analysis remarks:
1 Iron concentration forlathree samplearesignificantly exceed the NDWQS limit of
0.30 mg/L.
1 Green field terminal sampkhows a turbidity level of 13.75 NTU, which is nearly
three times the permissible limit of 5 NTU.
1 All samples tested negative for E. coli (0 CFU/100ml).
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Table 5-VIII : Water Quality Status of Stream/River Water

. Ful baHadi|Kal [Ti m{Pal iNi ndlHadi ya-|Ninda -KTarget
Paraeresd Unit o) g KhollKho|Kho|KholKhol|Control |Control|Quality
Physi ca
Conduct/[|OS/ cm|[175 113 |227123[222]132 |110 126 -
pH at 2 - 6. 3 6.9 |6.8|/6.9|7.1]/6.5 |6.38 6.6 6.1%. 0
Tot al
Di ssol vymg/ L 87 56 113(123|111 |66 55 6 3 <2000
Solids
Turbi di|NTU 3.73 |17.91.5|2.7120.9413.0/16. 28 12. 46 -
Tot al
Suspendmg/ L 112 228 |146|58 194|168 |218 154 <20000
Sol i ds
Chemi c 4
Il ron mg/ L 0.89 |1.230. 7|0.6{0.8%3. 41/1.18 3.16 <10
Ammoni amg/ L 1.31 |0.4 |0.2}(0.2(2.340. 37/0. 3 0.28 0130
Nitratemg/ L 0.42 |0.124.6/0.8(6.210.61/0.16 0.56 <300
BOD mg/ L 45 18 12 5 14 6 15 8 <15
CoOD mg/ L 92 39 26 11 29 14 32 17 <40
Oi | & Gmg/ L 1.38 |0.340.6;0.54{1.1¢0. 38/0.3 0. 42 <300
Total Mg/ L |150 |128 |148|136|182 142 |122 149 20100
as GacCd
Chl ori dmg/ L 9.13 |6.0821.]6.04{9.113.04/5.59 3.19 -
Tot al
Petrol egmg/ L 1.63 |[0.580.8{(0.8(1.29¢0.58/0. 48 0.67 -
Hydr oc a
Bi ol ogi
Tot al CCFU/ 1012 18 15 12 16 6 16 8 -

Source: Laboratory Analysis of sampled surface water, 2026

The water quality across the eigt@mplegndicates a significant regional issue with Total Hardness, which consistently exceeds
the target range of 2000 mg/L at every location. Fulbasa Khola is the most environmentally stressed source, showing extreme
organic pollution with a BOD of 45 mg/L dra slightly acidic pH that violates aquatic ecosystem standards. In contrast, while
rivers like Ninda Khola exhibit naturally higher iron levels, most other chemical and biological parameters remain wilinitsaf

for aquatic life.
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5.1.12 Traffic Volume and Composition

The vehicular movement volume and composition is another considerable factor for the both
construction and operation phase.
Table 5-IX: Traffic volume and composition

Location Dhulabari,Mahendra Highway| Charali,Mechi Highway | Remark
N 26°39'34.43" 26°39'2.35"

E 88° 5'568.59" 88° 3'15.17"
Date 16" Nov, 2025 17" Nov, 2025
BUS 108 6

HIACE 104 0

MAGIC VAN 108 12

CAR 216 12

AUTO RICKSHAW | 120 36

BIKE 240 90

CYCLE 108 24

TRUCK 86 6

TRACTOR 12 12

PIK UP 120 16

Total 1222 214

Traffic suveys conducted from November 16 and 2025, show high vehicle volumes across
three locationslong the pipeline alignmenred by bikes and cars.

5.1.13 Drainage and Stream near to the GFT

There is mud drainage crossing the Green Field Terminal (GFT) with the length of
approximately 800 metemhis natural channel is part ofFallbasa Stream systemvhich is

located about 50 meter to edsrctioning as a primarghanneffor suface runoff during the

heavy monsoon season. By following the natural contours of the land, this drainage system
prevents waterlogging within the terminal boundaries and ensures that excess water is
efficiently directed towardbwer land
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Charali Green Field Terminal

jHateman Corhmunity Forest, Charali

Legend

' Haternalo Community Forest, Charali
2 ¢ Jhapa Terminal Land

GOOgle Earth : &» PETROLEUM PIPELINE ROUTE
e <» Phulbasa Khola

1000 ft
Figure 5-XIlI : Jhapa Charali Green Field Terminal

As the terminal transitions frombkarren landnto a petroleum storage facility, preserving or
formalizing this drainage path is essential for environmental stahilidyto avoid localized
flooding.

5.1.14 Seismic Risk

Seismic hazards in Eastern significantly pose the threat to the petroleum pipeline, as the region
is identified as high seismic risk area due to proximity to the fault line which is approximately
12.180km. According to the NBC 105:2020 codes, the project area lies on zone with seismic
zone coefficient (Z) 0.34 with PGA 3.34 m/s2 which is categorized as high seismic zone.
Earthquakes can cause ground shaking, fault rupture, liquefaction, potentiallginigma
pipeline infrastructure resulting operational disruption, ruptures in oil, fires, or explosions,
and lead to environmental contamination. The pipeline and receiving facilities should
compliance with NBC 105:2020 and IS 1893:2016 codes and standard®@rand NOC

must coordinate to harmonize standards.
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Figure 5-XIV : Seismic zoning of project area.
Source:seismienbc1052020

5.1.15 Flood

Based on the fluvial flood hazard map, the pipeline route {(\®ast Highway) exhibits
varying degrees of flood risk:he figures below suggeghat the primary flood risk for the
pipelinecorridor is riverine flooding. The infrastructure near the bridges crossing the Ninda
Khola and the Mechi River are the most vulnerable poiritemap highlights that while the
town center is on slightly higher ground, the eastern and western outskirpsasre to
significant inundation during extreme weather evelmtsareas designated as higbk, the
pipeline would be more susceptible to damage from floodwaters, erosion, andldebyaas
where the pipelinecross floodprone regions, specific engering measures such as
increasing the depth of burial, designing the pipeline to withstand buoyant forces, should be
implemented to enhance its resilience.

METEOR Explorer Nepal Flood hazard map
IMETEOR Explorer Nepal Flood hazard map

L

El

a

Project aea

Project area

5

-

IDII;:L;D_ s
: Imnlnuum 5

Figure 5-XV: Flood Probability map with 50- a=Pluvial Flood Map, b=Fluvial Flood Map
yrs return of period
Sourcemap/floodnpl, published: Mar 06, 2019
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5.1.16 Waste management

During construction, approximately)Oworkers will generat@5.1kg of daily wastégat 0.251
kg/worker). Furthermore, construction activities will produce excess materials such as
concrete and debris. Small quantities of hazardous @astduding lubricars, hydaulic

oils, and engine filtersvill also be generated, primarily from vehicle maintenanbe.
effectively manage waste, organic and construction debris will be segregated at the source for
composting or landfill sitéThe vehicles will benaintained at the garage

5.1.17 Ancillary Facilities

Theancillary facilities such aworkforce camp and stockpiling site will be located within the
proposed petroleum storage terminBhe basic requirements for the labor camp will be
arrangedand heah ard sanitation will be maintained.

5.1.18 Other Sensitive Places

The sensitive area withi
the 100 M buffer from
the pipeline is surveye
and mapped during fiel
visitt. The  sensitive
places/area other the
previously mentioned i
shown in Figure 5-XV.
Other  such  place
includes hospitals, pla
goround, buspark. Th
details of the places i
attached in Anne¥IIl.

&
)
|

m}?h. Earilisiir Geographics, and the OIS User Communkty.

Figure 5-XVI : The sensitive places

5.2 Biological Environment

The pipeline route does not passough any protected areas such as National Parks,
Conservation areas, wildlife Reserve, Hunting Reserve, Protected Forest areas and animal
sanctuaries.

5.2.1 Forest and Forest Types

The project area falls from the tropical climatic zone. It lies in piced monsoon climate,
where summers are very hot and winters are dry and cold. The forest and vegetation in the
project area belong to the tropical regional vegetation type. However, the project alignment
does not pass through any forest area.

The nedby forest area is ChardhorestBlock which is comprised of four community forest
viz. Hatemalo community forest, Pragati community forest, Hariyali community forest and

Page|66



EIA FOR THE NEPAL SECTION SILIGURI JHAPA PETROLEUM PIPELINE AND JHAPA GREEN FIELD TERMINAL PROJECT

Chandragadi community foresthe roadside forest is Hatomalo Community Forébie
pipeline alignmentraverseabout 1.06 KM along theMechi Highway of the RoW 30 meter
which separates the forest area aettlement area.

Charali Forest Block Dhaijan DHULABARI A1

Write a description for your map.

ANARMANI 1781

Legend

@ Jhapa Terminal Land

&» PETROLEUM PIPELINE ROUTE
¥ Proposed Jhapa Terminal

Google Earth

i rHUE

Figure 5-XVII : Charali Forest Block and proposed GFT
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Figure 5-XVIII : Pipeline alignment along th hiHihay

The main forest type around indirect impact zone of the project alignment area is Sal forest
along with Asna (Terminalia alatg, Botdharanro l(agerstroemia parviflorps Bhellar
(Trewia nudiflorg, andKhirro (Sapium insigne Along the riverbanks and in areas prone to
inundation, there are mixed forests of Sintbifibax ceibpand Bhellar Trewia nudiflorg

along with predominantly SisalDélbergia sissoh The forest areas within the project site

are managed through community user groups.

5.2.2 Flora

5.2.2.1Tree species diversity

The project area falls within the tropical region. There is found natumdl planted forests.
The project area is distributed with S&8HKorea robustaforest and Dalbergia sissoo forest
types. Sal $horea robustais dominant forest species. The associated spewbksle Saj
(Terminalia alatg, Khair (Acacia catechy Simal Bombax ceibg Sindure (Mallotus
phillipensis) Rajbrikshya Cassia fistuly, Badkamle Caesaria glomerafg Bot Dhayero
(Lagerstroemia parviflorg and Kusum$chleichera oleogaThe shrub layer isccupied by
Murraya koenigii, Angeri flelastoma normaleand Clausena exavata, eletails of the
species found during census survey are presamiEable5-1X.

Table 5-X: Tree species found around the project area

S..NLocal [ScientifilDi stributioConservatidd
Na me
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LovyMedi | Hig Il UC[CITHGON
1. Sal / Shorea ro 5 p
Sakhuy

2. DhayanLagerstrag 5
parvifl or

3. Asna Ter mi nal i a

4. Khirrq¢Sapium in a

5. Si sau|Dal bergi g &

6. Si mal |[Bombax ceg a

7. Chil aiySchiwmda | i ¢ a

8. Bhell §gTrewi a nu a

9. Siris|Al bizia I a

10. |Amal a |Phyl Il anth 5
embl i ca

11. |Barro |Ter mi nal i| a

12. |Bel Aegl e mar| &

13. |Bhal aySemecar pu 5
anacardiu

14. |[Masal §gEucal ypty 5
camal dul €

15. |[KhayanSenehalig a

16. [Mango |Mangi fer g a

17. |Kadam|Neol amar ¢ .
cadamba a

Sources: Field Visit survey, 2025

(IUCN Category, LG Least ConcerrN- Endangered, NTNear Threathened,-V
Vulnerable;CITES, F Appendix I, IF Appendix Il and Governmnet of Nepal (GoN)-, P

Forest act 2076, Forest regulatiog082 ' 3" amendment).

5.2.2.2Non Timber Forest Products Species

The Table 5X lists variousNon Timber Forest Products (NTFHAsund aroundthe project
area, highlighting a rich biodiversity that includes medicinal plantgyaide common grasses
and ferns

Table 5-XI: List of NTFP found around the project area

S. N|[Local name of SpecScientific Name
Her bs

1. Maretrz (]) 2 | « Acmel |l a panicul at

2. Uny@J) Adi ant Amh g p suenmif m 4

3. SetoGandheé (P c As? Ageratum conyzoid

4, Nilo Gandhet(~(1T c As? Ageratum houstoni

5. Ghiu Kum&lUgz® (Aloe vera/ Indian alof Al oe ver a

6. JaKumbh¢ a&qg Al ternatharia phi

7. Bhringi Jitsidécd € Al ternatharia ses

8. Lunde-& Amar ant hus sps

0. Rato Chargatep § f ©| vOp2 |Ani somel es indica
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S. N|[Local name of SpecScientific Name
10. |Titepafi(pp2 v ©2 p Artimisia indica
11. Furke Khaséb|) Arundnephl ansi s
12. Makai Bansa(®) x A¥ | AXxonopus compress
13. Bans (E(Ba¥nbpo Bambusa sp.
14. Kalo Kura@at] Bi dens pil osa
15. | AimwaQh G ¢ | « Bryophyll um pinna
16. | Sano Tapfe(t(] k O©OL 2 Cassia tora
17. | Ghoda Tapgrgi(fh k ©L 2 Centella asiatica
18. Bet( € p Cheilocostus spec
19. | Batul Pax@®+ gt Ci ssampel os parei
20. Karkala (@ & ~ Col ocasia escul en
21. Haledd (~(2 r 1 Curcuma sp.
22. | DubaxY Cynodon dactyl on
23. | Gith&(d | © Di oscorea bul bife
24, Niyuré (t(U | 1 Di pl aezsicwrmh ent um
25. Malti Phop®fxaw) Mirabilis jalapa
26. | Tulsipb4 (Holy basil Oci mum tenuifl oru
27. | ChariAmifo| « ) Q2 z ~ 1 Oxalis cornicul at
28. Bansa (A ¥ 1 Paspalum dil atatu
29. Bhorle/(J ~ & Phanera vahlii
30. Ukhukb—$ugarcane) Sacchafrfuimci nar um
31. Kana(® N ¥ Saccharum spont an
32. Narkat (3 € k Phagmites karka
33. | Ghode Dulifa@) Hemarthria compre
34. Kushag) Desmostachys bipi
Shrubs
1. Asurd @yl Adhat oda vasica
2. Damai P hraifw) Ardisia macrophyl
3. Kurildag~1 Asparagus racemos
4. Karkale Plaag@nr) Cal adium bicol or
5. Aankh& (N b Cal adium bicol or
6. Gaja(©Oh © Cannabis sativa
7. RatkiRahi®@p prl | Ot « Cestrum nocturnum
8. Dhursud¥e) Col ebrookea oppos
0. Dhatursgf{ Dat mea el
10. Nilkantha ¢ (a y | Duranta erecta
11. | Siund? (¥(UN m« Euphorbia royl ean
12. | Rakat Pus}p &« Hi bi scslishemsias
13. | Fusre Ghah&i®{( I ndigo fera
14. | Gai Tihae® T( @ p| ©] 2 Il nula cappa
15. Rukmifi@ ¥ z t « Il xXora sp.
16. | Chamdig(? ~ « Jasmi nhum sambac
17. | Sajjiva# @ d h ¢ t Jatropha curcas
18. Asare PHR¥ERw( Lagerstroemia ind
19. |AriKanda{ «( a ©Nmo® Mi mosa rubicaulis
20. Mitho NimBuZ I( 2@t z Murraya koeni gi.
21. Seto Chuigii B¢ Osbeckia nepal ens
22. Silant (¥(~ z Perilla frutescen
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S. N|[Local name of SpecScientific Name
23. Rudhilo @ (s ~ 1 Pogostemon bengha
24, Bhakimlp ¢ 4 C~ ¢ Rhus chinensi s

25. | Ainsel@g-G Rubus Sspp.

26. Kantkaa (y k(a © | « Sol anum acul eati s
27. | Sisn@ (¥(Et ¢ Urtica dioica

28. Khadah (M© T Themeda arundinac
29. |Khaureto ((|] 2 k Pogonatherum crin

5.2.2.3Herbs and Shrubs species

Table 5-XII : List of medicinal plants found around the project area

S.|Local Scientifi|Use
, For sore throatrgegspi oma
1. Boj ho |[Acor us Cal il ment s
2. KuriIoASparagusFor heart probl ems, | u
racemosus
. For skin diseases, bur
3. |GhyukuAloe Chlnduring menstruati on
4, |Tul si Oci mum teFOr c_oug_h, asthmarohl e
gastric issues
. . For heart probl ems, | u
5. |[Babari|Oci mum bacough
For hair growth, wound
6. |[BhringEclipta p/problems, jaundice, fe
di sorder s
7. |TitepaArtemi sa _For nosebl eeds, wounds
increased heart rate
8. |RitthaSapindus For phlegm p_roblems, '
chol esterol i ssues
9. RudiIoPOgOStemo For stomachache, hefadwa
benghal en
10. | Ainsel Rubus sp/For Fruit purpose
11. | Amala Phyl ant hulFor stomach, jaundi ce,
12. | Harro Ter minali|For stomach, jaundi ce,
(Sources Field Visit survey, 2025, DFO Jhapa)
5.2.2.4Invasive Alien SpecieglAS)
Impact of Invasive alien species were observed during the field visit.
Table 5-XIII : List of Invasive species around the project area
S. N|{Local Nam Scientific Nam(lnvasiveness
Banmar a Ageratina aden{(Medi um
Seto banmChromol aena od(Low
Ghante jhjLantana camara|Low

Congress Parthenium hys{Medi um
Lajjawati|Mi mosa pudica Medi um

g | W N|
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S. N|Local Nam Scientific Nam(lnvasiveness
6 Besaram | pomoeas f@mirsnteval|L ow
7 Lahare Ba|lMi kania micraniMedi um

SourceField Survey, 2025

5.2.3 Fauna
Although, the project alignment does not pass through any forest area, Charali forest which is
adjacent to the Mechi Highway on right side (on the way from Charali to Bhadrapur) as the
pipeline pass through the RoW of Mechi HW about 1.7 km. The faunardh&undaround
indirect impact zone othe project area was assessed by direct observation and secondary
studies which are listed below.

5.2.3.1Mammals
The following table showsmammaldn around the project area.
Table 5-XIV : List of mammals

S.|Common [Scientifi Aval_la_bi Conservat |
Low|Medi|Hi g/l UC|CI T|Go N
1 Asi an EIEl ephas m a En || P
2 Spotted|Axi s axis|éa LC
3 Barking|Muntiacus |a LC
4 Pyt hon Pyt hon mola V I | P
5 Jungle (Felis chata LC |11
6 Wild bogSus scrof da LC
Jackal Canis aur¢a L C

Sources: Field Visit survey, 202®DFO Jhapa

(IUCN Category, LG Least Concerri.N- Endangered, NTNear Threathened,-V
Vulnerable;CITES, I Appendix I, IF Appendix I

5.2.3.2Aves
The following table showmajor species dfirds in around the project area.
Table 5-XV: Aves found around the project area

S.|Common IQ1ScientificlAvailabiliConservati o
LovyMedi|Hi ¢l UCN|ICI TIGo N
1/ Crow Corvus spl a
2|Bl ack drDicrurus m a
3|Asi an K(Eudynamys 5 LC
scol opaceu
4 R
ed venfifPycnooates 5 LC
bul bul
5/{Yell ow yPycnonotus 5 LC
bul bul l eucogenys
6 |ParakeetPsittacul a &
7|/Bl ack KiMilvus migl &

Sources: Field Visit survey, 2025FO Jhapa

Pagel|72



EIA FOR THE NEPAL SECTION SILIGURI JHAPA PETROLEUM PIPELINE AND JHAPA GREEN FIELD TERMINAL PROJECT

(IUCN Category, LG Least ConcerrEN- Endangered, NTNear Threathened,-V
Vulnerable;CITES, I Appendix I, IF Appendix I

5.2.3.3Reptile and Amphibians
The following table showreptile and amphibiania around the project area.
Table 5-XVI: List of reptiles and amphibians

s Common SCien,[ifAvaiIabilitConservati
"|Name LovyvMedi |[Hi gl UCICI THGoN
1 Pit VipgTrimerega
| bol abri
2 Common |[Ptyas m(a
snhake
3 Asi an Duttaphrna
Common |[mel anost
4 King CqOphiophgdga \%
hannah
5 OrientdCal otes |a LC

garden |versicol
Sources: Field Visit survey, 2025, DFO Jhapa
(IUCN Category, LG Least Concerr.N- Endangered, NTNear Threathened,-V

Vulnerable;CITES, I Appendix I, IF Appendix IlandGovernmnet of Nepal (GoN).-P
National Parks anwildlife Conservation aet2029)

5.2.3.4Fishes
The following table showeeptile and amphibiana around theivers ofproject area.
Table 5-XVII : List of fieshes found in rivers.

S (Local Scientifiec Availapil_itConservation
LowMedi|Hig|l UCN |CI THGo N

1. |PothiygPuntius sola LC

2. Sidhre | Puntius cht(a

3. |Hile Channa punya

4, DedhawgEsomus dania LC

5. Lepi docephia

6. Hil e Channa bar/ a

7 Faketa|Barilius barilj LC

(IUCN Category, LG Least ConcerrN- Endangered, NFTNear Threathened,-V
Vulnerable;,CITES, F Appendix |, IF Appendix Il and Governmnet of Nepal (GoNj-,
National Parks anwildlife Conservation aet2029)

5.2.4 Wildlife Corridor and Human Wildlife Conflict
Despite being isolated, the Charaali forest supports residekgian elephant$or months
and serves as a vital transitional corridor for migratory herds traveling from India to Jalthal.
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The forest is bisected by the E&¥est Highway (EWH), though it remains connected to the
Dhaijan and Jalthal forests via a nesttuth biological corridorThe upper part of the forest

is connected tdahundangi / foothills (Bhavar area) and Churia range, through small and
large blocks oforests. Jalthal forest is located at 8.41 km south from Charali forest. The north
south wildlife movement corridor is, astated by the locals is Indéa Bahundangi (Churia
foot hills)a dljana Charalia Jalthal. As per local forest authoritiespmetimehe elephants
travel to Charali directly from Panitankindia, in small groups of 7 to 9 andi Jalthal from
there and back the same route. The ravte thus would be Pani Tanki, IndiZCharali Forest

a Jalthal. These grouggenerally travels in night areken inthe morning irCharaliarea

e

Figure 5-XIX: cig for wildlife along the Forest Edge bthe Mechi iwa

As per the forest authoritiesxd CFUGsan elephant herd remain in the Charali Forest block

for months andhey frequently appear near to the settlement rising the hunidiife tension.

So, to reduce such tension, electric fence about 6 KM is installed along the forest edge to the
Mechi HW.

Humanwildlife conflict in this area is driven by habitat fragmentation, shrinking forest
corridors, and increasing human settlement near forestsivarihe areas. Protecting and
restoring wildlife corridors, along with building wildl#&iendly infrastructure like
underpasses, can help reduce conflict and allow safer movement for animals across the
landscape.

5.2.5 Protected Species found around th e project area

Flora

Sal forest is found on the right side of the pipeline f@Hr48250 to CH50000 and nany
treewill be affected by the projecBal (Shorearobusta) and Satisal (Dalbergia latifolia) are
protected species banned fielling, transportdon and export as per GoN. Sal (Shorea
robusta) is least concern (L&)dSatisal (Dalbergia latifoliay vulnerable (VU) as per [UCN.
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Fauna
The Asian elephants were found as protected animal.

5.3 Socio-economic and Cultural Environment

Since theproject uses the highway RoWr the pipeline trenching which is owned by the
GoN, the project does not require additional private landh@mde no any private property
will be damaged and/ reallocat& o understand the pipeline adjacent settlement desphby,
189 household were questioned on random along the route.

5.3.1 Nearby Settlements
Table 5-XVIII : Nearby settelments along the pipeline

District | Municipality | Ward | Settlement Chainage (m | Length (km)
Mechi Old Bridge,
6 Gairi Gaun, Sooon 1546
Bhansar, Kakarvitta
Purano Bhansar,
Pyarivitta, Tokala | 38396 to
! Tea Garden, 41425 3.029
Aayabari, Ittabhatta
Mechinagar Manav Dharma 41425 to
Jhapa Municipalilty 8 Sewa Aashram 42640 1.215
: 42640to
10 Dhulabari 45955 3.315
N 45955 to 0.92
14 Dhaijan, 46875
Telibari, Charali, 46875 to
13 | puhagadhi 50213 3.338
Within terminal 0.55
Total | 13.91

5.3.2 Population of Project Affected Municipality

According to the 2021 Census, Mechinagar Municipality &&stal population of 133,073
people, with a population density of 960 individuals per square kilometer. The sex ratio stands
at 9.66 males per 100 females. The municipality has a total of 32,695 householdsi¥eard
population of municipality is shown table below.

Table 5XIX: Population Distribution in Mechinagar Municipality

Wards Male Female Total
1 3120 3221 6341
2 3294 3510 6804
3 3480 3747 7227
4 2619 2820 5439
5 2496 2830 5326
6* 7478 8260 15738
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Wards Male Female Total
* 6425 6763 13188
8* 3923 4373 8296
9 5707 6282 11989
10 7612 7888 15500
11 3104 3446 6550
12+ 3799 4340 8139
13* 3561 3843 7404
14 3357 3547 6904
15 4026 4202 8228
Total 64001 69072 133073

*pipeline laying wards

Source: National Population and Housi@gnsus 2021

5.3.3 Types of House

The housing infrastructure in the project area is predominantly permanent, with the 2021
Census showing over 80% of the 16,408 households constructed from-temeatl bricks
or stone. This trend was further validatedoy 2025 ield visit, where 146 out of 1&&ampled
houses utilized cemetibonded materials, alongside smaller numbers of-bardled and

wooden structures.

Table 5-XX: Types of house

Data Source | National Population and . .
Types Housing Cel?]sus 2021 Field Visit,2025
Mud bonded bricks/ stone | 326 18
Cement bonded bricks/ 13102 146
stone
Wood / planks 210 19
Bamboo 2335 -
Unbaked bricks 35 -
Galvanized sheet 342 -
Pre fabricated sheet 2 5
Other 56 -

5.3.4 Literacy

Mechinagar Municipality's literacy rate of 83.3% exhibits a gender disparity (88.5% male,
78.4% female), surpassing Nepal's national average of 76.2% (82.4% male, 70.1% female).
(Source: National Population and Housing Census 2021)

Table 5-XXI : Educational status of thesampled population

Educatievmrd Count Percentag
11 iterate 6 0 6. 75%
S e ¢ 0 nLdeavreyl 615 69. 18%
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24.63%
100%

Campus
Tot al
Source: Field visit, 2025

N
|
(o] [{e]

The 2025 field survey of89 householdwvithin the projectirect impactarea reveals 93% of

the population having attained at least a secondary level of education or higher. Specifically,
615 individuals have completed secondary schooling, while 219 have progressed to campus
level studies. In contrast, only 60 individudle. about 7% were recorded as illiterate

5.3.5 Cast

The data presents the population distribution among ethnic and caste groups in Jhapa District's
Mechinagara Municipality, with Brahmatill (28,625) and Kshetrj26,037) being the most
populous. The midange groups include Rajbansi (11,217), Yakthung/Limbu (7,685), Rai
(6,848), Tamang (6,025), and Newar (5,516). Smaller population groups consist of
Bishwokarma (4,994), Magar (4,190), and Pariyar (2,745).

® Brahman - Hill
Kshetri
@ Rajbansi
Yakthung/Limbu
e @ Rai
Tamang
@ Newa: (Newar)

@ Bishwokarma
@ Magar
74% Fariyar

25.1%

Figure 5-XX: Population by cast in Mechinagar Municipality

Source: National Population and Housing Census 2021

5.3.6 Status of Urbanization

The demographic data across #dfiectedsix wardsof Mechinagar Municipalitghows a total
population of 67,030, with a slightly higher female distribution. The population is split
between urban and parrban areas, with Wards 6 and 10 being entirely urban while Wards
7, 8, 13, and 14 are classified as 100%-pdsan. Notably, lere is no rural population
repoted within these specific wards

Table 5-XXII : Population distribution as per the urbanization
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Population Population Population %
Ward | Total | Male | Female| Urban | Peri-urban | Rural | Urban | Peri-urban | Rural
6 | 15738| 7478 8260| 15738 0 0 100 0 0
7 113188| 6425 6763 0 13188 0 0 100 0
8| 8296| 3923 4373 0 8296 0 0 100 0
10| 15500| 7612 7888| 15500 0 0 100 0 0
13| 7404| 3561 3843 0 7404 0 0 100 0
14| 6904| 3357 3547 0 6904 0 0 100 0
Total | 67030| 32356 34674| 31238 35792 0 200 400 0

Source: National Population and Housing Census 2021

5.3.7 Occupation

The 2025 field survey of 189 households shows that business is the primary source of income,
accounting for nearly 59% of the total sample. O#hignificant livelihoods include salary or
pensions and foreign employment, which support 33 and 30 households respectively.

Occupational Distribution by household

120

Number of Household

111
100 —
80
60
40 30 33
> ﬂ:U — m

0 r T T T T
AGRICULTURE BUSINESS FOREIGN DAILY WAGES SALARY/PENSION
EMPLOYMENT

Figure 5-XXI : Occupational distribution of surveyed households

5.3.8 Drinking Water Sources

Accordingto the 2021 Census, the project area encompasses 16,408 households, primarily
relying on piped water and tube wells. However, 2025 field visits focused on a specific sample
of 189 households, where the majority access piped water within their premises.

Table 5-XXIII : Drinking water source

Total Household National Population and Field Visit, 2025
Housing Census 2021

Tap/piped water (within premises) | 9067 120

Tap/piped water (outside premises) | 1034 60

Tubewell / handpump 5725 9

Covered well/kuwa 123
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Uncovered well/kuwa 215

Spout water 157

River /stream 8

Jar / bottle 15

Others 64

Total 16408 189

Source: National Population and Housing Census 202Eield Visit, 2025

5.3.9 Income and Saving

The income anéxpenditure data for 189 households shows a stable economic profile, with
30.2% earning between 25,001 and 50,000 NRs. While this bracket also represents the highest
spending (44.4%), nearly 84% of households keep monthly expenses below 50,000 NRs.

A significant savings capacity exists, as 27% of households earn over 75,000 NRs, yet only
3.2% spend at that level. This financial surplus indicates strong economic resilience and
disposable income within the projeadffected community

Table 5-XXIV : Average income and expenditure of theampledhousehold

Financial Class (NRs) Income (HH) Income (%) Expenditure (HH) Expenditure (%)

Up to 25,000 45 23.80% 75 39.70%
25,0011 50,000 57 30.20% 84 44.40%
50,0011 75,000 36 19.00% 24 12.70%
75,0011 100,000 27 14.30% 6 3.20%
Above 100,000 24 12.70% 0 0.00%
Total 189 100.00% 189 100.00%

Source: Field Visit, 2025

5.3.10 Health and Sanitation

The 2021 Census data for the project area shows that nearly 61% of the 16,408 households
utilize flush toilets connected to septic tanks, while a significant portion still relies on pit
toilets. During the 2025 field visit, a sample of 189 households redrihis trend, with 92%

having access to flush toilets (either via sewerage or septic tanks). These findings indicate a
high level of sanitation coverage within the immediate pregdfeicted area compared to
broaderaffected wardstatistics

Table 5-XXV : Types of toilet

. National Population and . .

Type of toilet used Housing CeFr)]sus 2021 Field Visit, 2025
Flush toilet (public sewerage) 234 60
Flush toilet (septic tank) 9994 114
Pit toilet 5852 15
Public  toilet 62

Without toilet facility 266

Total 16408 189
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Source: National Population and Housing Census 202Eield Visit, 2025

As per the survey conducted, none of the responded that the project area has suffered by the
epedimic and casued the deathl&st one year.

Theproject area is accessilieéhealth services for households like pharmacies, hospitals, and
clinics. Most essential medical services are located within a 0.2 km to 1.5 km radius, indicating
high local accessibility to basic healthcanhile specific locations like Charali, Kakarbhitta,

and Dhaijan are frequently citédr the basic health care service

5.3.11 Historical and Cultural Sites

The project area does not possess from cultural heritage sites. However, thejigoj@ent

hawe some cultural anceligious sites. People in the project area have different cultural values
amongsthe different ethnic groups.

A detall religious sites (Temples) along the pipeline alignment is given in table below.
Table 5-XXVI : List of cultural sites near to the pipeline

Chai nfNameStructur (Ward |Settl emSide |Remar

37550/ Templ e 6 Ye kTtoal e |[Left

38650 RadKmi sTrermgp | e|6 Punaro |Right
Bhansar

39550 NawaurTgempl e |7 Punaro |Lef't Altlh e
Bhansar )

39565/Gandempl e 7 Punaro Rights'we.S
Bhansar ?ERtaoSV\I/

42450 Man®dw arSeaw a 8 Jor si majLeft o f

Aashr am Hi ghw

42850/ Durmgempl e 10 Dhul abalLeft

43250/ DurBhempl e 10 Dhaijan Right

44100/{ShiTveamp | e 10 Dhaijan/Lef't

48250 KalTempl e 13 Charal i|Ri ght

The access way to the some temples such as Radha Krishna Temple, Durga Temple, Shiva
Temple, Manab Sewa Aashram may temporarily blocked during the pipeline trench
excavation.
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e RS
i B

Figure 5-XXII : Templesnear to the pipeline route

5.3.12 Festivals and Other Rituals

The project area is a vibrant mosaic of Hindu, Buddhist, Kirat, Islam, and Christian faiths,
represented by a diverse tapestry of Khas Arya, Rai, Limbu, Tharu, Santhal, and indigenous
Rgbanshi or Dhimal communities. While Dashain and Tihar serve as universal highlights, the
cultural calendar is defined by specific ethnic milestones: the Rai celebrate Udhauli and
Ubhauli, Tharus mark Maghi, and Gurung/Tamang communities observe theictresp
Lhosars.

Table 5XXVII : Ethnic groups and their festivals and traditions

Religious/Ethnic Group Primary Festivals & Traditions

Hindu (Khas Arya, Terai) Dashain, Tihar, Jitiya (Tharu), Chhath
Kirat (Rai, Limbu) Udhauli,Ubhauli, Chasok Tangnam
Buddhist (Tamang, Gurung, Newar) Buddha Purnima, Sonam/Tamu Lhosar
Islam Eid-ul-Fitr, Eid-ul-Adha

Christian Christmas, Easter

Indigenous (Santhal, Dhimal) Sohrai, Sirijat, local ritual cycles
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I’ CHAPTERG: ALTERNATIVEANALYSIS I

The environmental assessment for Petroleum Pipeline Project necessitates a thorough analysis
of feasible alternatives to ensure the selection of the most environmentally sound, socially
responsible, and economically viable option. This chapter outlinesltérmatives thaare
considered and evaluatddringEIA study:.

6.1 Project no Implementation

The pr &ijgorisleagaPeairolein Pi pel i ne Pr odf is&nd@projgosed t he s
in Nepal after RaxaulAmlekhgunj pipeline projectPetroleumproductson a no project
scenaridcontinue being transported usimg tankers. In a business as usual scenario,
transportation of petroleum product only using tankers will increase the transportation cost
heavily and result in increased traffic congestong thehighway resulting in increased
vehicular emission, dust particles, increased accidents and result in increased investments in
maintaining the road condition. Such practice leads to inefficiencies such as time delay and
consumption of petroleumr@duct for the transportation of petroleum products itself. The
proposed pipeline is expected to ensure regular fuel supplies to Nepal which occasionally get
disrupted by road blocks and strikes. The pipeline is expected to reduce total transportation
coss, control leakage and ensure hassde transfer and quality of petroleum products.

The proposed pipeline is expected to ease t
dependence on oil tankdrsimport fuels from IndiaBesides reducing the sts, the pipeline

will ensure the quality and quantity of petroleum products receivétagda Charali Green

field terminal

The proposed petroleum pipeline between India and Nepal will ensure continuous and
uninterrupted supply of petroleum products tepll, fulfilling most of its petroleum energy
requirements. It is also expected to generate additional revenue for the government, reduce
technical loss, and avoid road deterioration, besides ensuring the quality and quantity of
petroleum supplies. The g@fine project is also expected to reduce the long queues of tankers
carrying petroleum products at trade and transit entry gainthe project no implementation
option is rejected.

6.2 Other Possible Alternatives

6.2.1 Alignment Alternatives

Oil pipelines constitute an essential part of infrastructure investment in petroleum projects. It
is essential; therefore, pipeline route selection must beeffestive because an optimal route
influences the lifespan of the pipeline, from design and plgroinonstruction and operation.

Two possible alignment alternatives were studied during feasibility study of project as shown
in figure 6.1. Two possible alternatives are:

1. Alternative : Alignment outsideand south tehe Highway RoWand
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2. Alternative 2 Alignment within the Highway RoW

Alternative 1. The alignment starts from the MedBiiidge, Kakarbhitta, and passes straight
to the green field terminal acquiring the shortest distafus. alignment passes through the

tea garden, villages and agriculilland. This alignment crosses five streams.

Alternative 2: This alignmentstarts fromMechi Bridge,Kakarvitta,to Charali, Jhapa and
traverse within the ROW d¥lahendra Highwayighway alongsouthern edge of the Row
for 11.7 KM and along the edge of ke highway from Charali to green field terminal for

1.707 KM.

Table 6-1: Comparison of two different alignment alternatives

S.N. | Aspects Alternative 1 Alternative 2 Remarks
1 Approximate Length | Slightly Less thar| 14 KM
' Alternative 2
2 Land ownership Private Owned by Departmer
' of Road (DoR)
Land acquisition Land and hous{ Need approval fron
3. ahould be acquire{ DoR
by NOC
4 RoW clearance There is need t{ The RoW has bee
' make ROW clear | cleared.
5. Resettlement May be required Not required
6. Terrain Plain Plain
7. River/stream Crossing Less than 8 8
River bank stability | Need additiona| There is  existing
3 work on river bank structures for rive
' stability to preven{ bank stability.
pipeline expose.
9 Land use consideratig Loss of agricultura] Will be used thg
' land andcrops existing road
10 Risk of flood and High probability Les propability
" | inundation
11 Completion of time | Need additiona| Project will be
' time completed in 2 year

Hence,considering above aspectdieknative 2 which passes within the RoW of Mahhendra
highway from Kakarbhitta to Charali, Jhapa and Medghway from Charali to proposed

GFT was selected.

In mere depth, the alternative of the possible alignment @blpam pipeline within the

hi ghwaysoés anal ysed as
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Table 6-1 : Alternative alanysis within the RoW of Highway

Aspect|Al t er @Mt i NVoeratnhde 1 Al t er @Bait i Sroeut hqRe mar k
Strip
Hi ghwalRequi r-Westtalditgh|No hi ghway cro
Crossi|jcross
Ri ver Hi gh: Located o|lLow: Located d/Risk
Scouri|jside. Higher wa/Water spreads tihigh

rt

er
Ri sk away soil cover|drops, providi|no he
environment .

BridgeProximity to hi|Placing the pi|Southe

Safety/foundations on hi ghbwaiydges en{i s mor

can cause "turbldoesn't interf|than n
ri sk pipe expos|structural int
Approx|About 1.7 KM pi|lf the pipelin
to thefalls on the edleastheohitghway
Forest. Char al istamel gteh

the separation
forest boundar
meters.

In analysis of alternatives within the RoW, the southern strip is recommerdsdahoice is
predicated on hydraulic stabilitjhe Southern side represents the downstream flow, which
minimizes the risk of pipeline @osure due to riverbed scouriadhighfrequency rislkduring

the flashflood.

Legend

Alternative of Pipeline Alignment

o ]
Write a description for your map. +» Alternative |

(7 Charali Forest Block

(7 Jhapa Terminal Land
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* JORSIMAL i1 s Mechinagar U\ttar e S
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Figure 6-1: Pipeline alignment alternatives
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6.2.2 Pipeline Design and Technology

The alternative analysis of the project design and technology consist of technical
compactibility, safety protocol, material sourcing, operational coherence, environmental
compliance etc.

The proponent has considered the alternatisetechnology, implementation procedure, and
raw materials requirements in close coordination with design team. In general, choices have
been considered in the context of technical feasibility, cost effectiveness, possibility on the
use of mechanical gees, sand with low risks of environmental hazards. All the risks
resulting from the implementation of the proposal are accepted by the proponent.

Page|85



EIA FOR THE NEPAL SECTION SILIGURI JHAPA PETROLEUM PIPELINE AND JHAPA GREEN FIELD TERMINAL PROJECT

I’ CHAPTER/: ENVIRONMENTAL IMRACTS OF PROJECT I

7.1 Beneficial Impacts

By creating local jobs and boosting the economy, project activities will drive community
development. Most importantly, the project ensures a reliable petroleum supplyguttirg
costs, reducing C£emissions, and decreasing traffic accidents. Furthernibbsafeguards
product integrity by preventing theft and adulteration

7.1.1 Construction Phase
During the construction stage of the proposed Petroleum pipeline aligame@reen Field
Terminal (GFT) the following beneficialmpacts are likely to ocr.

a. Employment opportunities

One of the beneficial impacts of the pipeline project during the construction phase is the
creation of employment opportunity. While magkecifictechnical human resources will be
brought by the contractor from India as thisreot adequately trained human resources in the
country, the construction wiers will most likely be locallhe construction phase is expected

to generate a massive amount of work, totaliogghly 54,750 persedays for unskilled
laborers, 32,850 persatays semskilled workers and 21,900 persdays for skilled
workers. On a daily basis, this tréates to a need for aboud@d workersDuring recruitment

of human resource, particularly for the unskilled human resource, opportunities should be
given tolocal peopleaffected families, people. Employment opportunity should be given in
the gendebalanced manner to the extent possilflee impact is thus direct, of high in
magnitude, local but short term in nature.

b. Increase in Income of Local People

Besideghe opportunity of labour work, the project activities open opportunitieiiditional
business such as the establishment of tea stalls and small eateries and shopssitenal
can take advantage of these opportunities and expand their businesmduraption of local
products such as vegetables, dairy products and meat products siWjhbieantly increase
which directly create the opportunities for new income generaiitimities. As a result, a
significant amount of cash from the project workill be channelethto the local economy
and will generally foster the development of other mienterprisesThis impact will be
direct, high in magnitude, local but short term in nature.

7.1.2 Operation Phase

a. Efficient transport of petroleum products

The transportation of petroleum products from India to Nepal is still healying on tankers
although MotihadAmlekhgunj project is functioning, which have crea@dottleneck,

leading to severe traffic congestion that disrupts local infrastruttigie|abor costs, and fuel
consumption of the tankers themselves are all baked into the final price consumers pay at the
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pump. It is an inefficient cycle where the method of delivery actively drives up the cost of the
product.

Transitioning this supply clrato a pipeline offers a muemeeded solution to these systemic
vulnerabilities. By moving fuel underground, the process becomes shielded from the human
errors and external risks associated with road transport, such as fuel thédtafidal and
techntal lossedike evaporation or leakage. This ensures that the quality of the fuel remains
pristine from the point of origin to the destination. Ultimatglgtroleum import system
transforminto a streamlined, reliable, and environmentally friendlier syspgoviding both
dealers and the general public with a more stable anaffestive energy supplyrhe impact

is thus direct, of hgh in magnitude, local but longerm in nature.

b. Fuel Energy SecurityEnhancement

Petroleum pipelines ensure energy seéguby providing a resiliensystemthat replaces
vulnerable road transport. Unlike tanker fleets, which are prone to delays from traffic, weather,
or accidents, pipelines offer 24/7 uninterrupted delivery. This constant flow eliminates supply
gaps and maintains a predictable energy baltordée nation's infrastructure.

By moving fuel through a sealed, underground network, pipelines also protect the product's
integrity and price stability. The closed system prevents theft, adulteration, and evaporation
while significantly lowering longerm operational costs compared to maintaining a tanker
fleet. This creates a secure, higgpacity backbone that stabilizes the economy and shields it
from logistical shocksThe impact is thus direct, of lgh in magnitude, regional and long

term in nature.

c. Saving the oil tanker running cost and reduce the Green House Gas emission

The average oil tanker running cost is approximately Rs. 90 to Rs. 110 per kilometer for a
standard 20 KL tanker. The eastern region of Nepal imports the petroleum products roughly
10-20% of national import which is solely road based. After implementing the SJPL project,
replaces hundreds of fuel tanker operating daily for importing the fuels from India to Nepal
via Kakarvitta and Biratnagar which drastically reduces the GreenhBases (GHG)
emission and roadside air pollutidrhe impact is thus direct, of medium in magnitude, local

and longterm in nature.

d. Increase in local business and jobs

The operation of petroleum pipeline and Gl not only increase thencome sourcgofthe
local people, but also willbpen opportunities for additional businesses such as the
establishment of additional food and tea shdydels and accommodatiogroceries for
serving large numbers of people. Alsbe established stalls and shops wakter their
business with the influx of construction workershe project ared he impact is thus direct,

of high in magnitude, regional and lon¢germ in nature.
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7.2 Adverse Impacts

7.2.1 Petroleum Pipeline

7.2.1.1 Physicaind ChemicalEnvironment

A. Construction Phase
a. Possible damage of existing infrastructure
The infrastructure located within the highway RoW, such as electricity pole, internet cables,
water supply and sewer networks are already reallocated. But, new drinking water pipeline
is currenly burying from Kakarbhitta to Ninda River (about 5 KM) with the upgrading
work. The alignment of such pipeline is not fixed. So, precaution should be maintained
during the excavation for the petroleum pipeliféie impact during construction is
predicteddirect, reversible, low in magnitude, local and short term.

b. Generation ofMock and Spoils

Excavations fotrenchwill generate about7,000cubicmeters of cut material. Most of the
cut material can be used as backfilling material. Disposspais is not anticipated due to
potential reuse of all cut materidlhe anticipated impacts will be low in magnitude, local
and shortterm.

c. Noise and vibration

Noise levelsand vibratiorwill significantly increasduring construction due tgse otheavy
machinery, generators, compressoend transportation of materialsThis persistent
exposure poses health risks to workers and disrupts both local residents and wvildlife
Charali Area Sengive receptors like school$iospitalsand religious siteare especially
vulnerable to these disturbance&®o, careful constructionscheduling is essentiallhe
anticipated impacts of noise pollution will be direct, low in magnitude, site specific and
short term in nature.

d. Temporary deterioration of air quality

Constuction is set to have a significant, though temporary, impact on local air quality due
to use ofheavy machinery and earthworks like trenching, and pipe laying. These activities
releasesubstantial amounts of N@nd CQ making fuel combustion the lead & of
pollution during this phas&eyond exhaust emissions, the earthworks and heavy machinery
will generate considerable airborne dust and particulate matter. This isn't just a visibility
issue; the dust can settle on nearby crops and impact the dieladttn local livestock and

the communityThe anticipated impcts on air will be direct, mediunm magnitude, local

and shortterm in nature.

e.Water quality deterioration and sedimentation

The pipeline passes acrosev&rs/streams. During thexcavatiorof trench, dtation from
constructionspoils and water contamination from oil spills may occur which could impair
the beneficial use of the receiving water use. The spills could affeatjaatic life, and
wildlife feeding on these water bodieBhe antcipated impacts will be direct, low in
magnitude, local and shofterm.
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f. Crossing acrosghe drainageand rivers

Thepipeline has to cross 13 RCC drainageacross the highway which has the width up

to 6 meter and depth ranges from 3 meter to 7 meter depending upon the drain width and
highway height from the ground level. During the excavation and trenching phase, frequent
intersect with such drainage candsato the road instabilityThus, the impact due to
trenching of the pipelinas expected to be ict, medium in magnitude, longerm, and

local in extent

g. Leakageof fuels andlubricants

Numerousof vehicles and heavy equipment will operalgring constructionpipeline
alignment There is possibility of accidental leakage of folsal, lubricants, oils, acids and
chemicals from sucthehicles operatignif all these are not maintaingdoperly. Exposure
to thesechemicals might bringealtheffect to thevorkersanddirectly mixing of chemicals
and lubricants in the water sources can disrupt agsp#iciesThe impact will be direct,
low in magnitude, local and short term in nature.

h. Backfilling and Reinstatement

Once the pipe is securely ja&d, the backfilling and reinstatement phase begins, which is
critical for restoring the | andscapeds sta
soil must be replaced in its original layers, and should compacted carefully to prevent future
subsidence. Improper compaction can cause the ground to sink ovef timenpact will

be direct, lonin magnitude, local and short term in nature.

B. Operation Phase
a. Petroleum Pipeline corrosion and leaks
The protective coating on the pipe may failed for a long time, allowing moisture to corrode
the steel. Despite antelligent pig(an internal inspection tool) passing through the pipe
weeks earlier, the operator may miscalculate the rate of metalTlossmpact will be
direct, high in magnitude, local and lontgerm in nature.

b. Impacts due toGeological hazards

The earthquake or soil mass movement can cause pipe to bend beyond their elastic limit
resulting the rupture that may create massive fire which is difficult to extingunsis, the

impact due tatrenching of the pipelines expected to be iict, mediumin magnitude,

long term, and site specific during construction phase.

c. Exposedue to road collapse

The entire length of the petroleum pipeline in Nepal traverses the Right of Way (RoW) of
high-traffic highways. Due to heavy traffiaduced stress, there asrisk of road collapse,
which could expose or damage the pipelifilee impact will be directpredicted medium

in magnitude, local and long term in nature.

7.2.1.2Biological Environment
I. Construction Phase
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a. Possible conflict with wildlife

The wild animals espedig Asian Elephants are seen occasionally in Charali Forest area. The
pipeline trench of the length about 1.7 KM will traverse pdrétlehe Charali Forest Block.
Vibration, drilling, excavation, influx of workers arbe major activities that couldisturb
wildlife and their habitats which can rise the tension human and wildlifes, the impact

due totrenching of the pipelinas expected to be ihict, medium in magnitude, shoterm,
andlocal in extentduring construction phase.

b. Impacts on aquatic eosystem

The use of HDD eliminates immediate risk to the aquatic ecosystem. However, the concern
shifts to the risk of an inadvertent return, known as-@natcdue to high pressure drilling fluids.
The anticipated impacts will be direct, of low in magniteidocal and short term in nature.

c. Disturbance to wildlife by the construction activities

Activities including excavation for the pipe laying is likely to disturb wildlife inhabited along
the forest areae from Charali to green field terminafibration, drilling, excavation, influx

of workers are the major activities that will disturb wildlife and their habatatsg the nearby
community forestThe impact due to trenching works may pose risks to the animals, and these
impacts area assessed@s in magnitude.

Il. Operation Phase

The pipeline cross the eight river/stream including the Mechi River, alianmglary river
between Nepal and India. The petroleum pipeline operational standards mitigate possible leak
of petroleum products through continuous lestection systems (LDS) and fibeptic
sensors that monitor pressure drops and vibrations, allowing for immediate shutdown of the
supply flow if an anomaly is detected. So, no impact is predicted due to the operation of
Petroleum pipeline on ecology.

7.2.1.3Sodo-economic and Cultural Environment
I. Construction Phase
a. Issues related to road safety and traffic disruption
During the construction, road may temporarily be obstructed or diverted to allow for
movement of heavy equipment and materials. The excavatiompipadaying activities
might disruption regular traffic flow. It might also block the pedestrian lanes. There is also
likelihood of increase in traffic that may increase the rate of exposure to accitleats.
impact is direct, medium in magnitude, site gjfec and short time and not a significant.

b. Blockage of Feeder Roads

Feeder road blockages during the excavation choke local connectivity with highway,
triggering traffic congestion omighway This disrupts essential supply chains, delays
emergency respae times, and causes distress for local communitlass, the impact is
expected to be dBct, medium in magnitude, shorterm, and site specific during
construction phase
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c. Occupational health and safety of the workers

The construction phase presents significant occupational risks, ranging from physical
hazards like heavy machinery accidents and falls from heights to chronic exposure to dust,
noise, and vibration. Without strigiersonal protective equipmenPRE enforement,
workers can face acute injuries, respiratory issues, and eye irritation. These risks are
exacerbated during higmpact activities like trenching, welding, and slope stabilization.
Health risk arealso associated with poor labour camp conditionsatendrinking water and
unhygienicconditions (poor latrines conditions and washing facilities) which could cause
endemicdiseases such as dysentery, diarrhea and chdleeaanticipated impacts will be
direct, of highin magnitude, local and short terrminature.

d. Patential for the conflict between workers

Conflicts between workers are typically caused by caltdiversity, wage disparitieIhe

construction of petroleum pipelinemploy a mix of local inhabitants and migrant workers.
Tensions can arise from competition fwork position perceived favoritism, or cultural
misunderstandings. Flwrte r mor e, t he | ack of effectorve 0Gr
poor communication fim maragement can lead to frustratidrhe anticipated impacts will

be medium in magnitude, local and shetrm in nature.

e. Gender based discrimination

The project construction may disturb the local people from thdowat workers. Cases of

girls and woma trafficking may raise during the construction phase, and especially on the
women workers, may lead to Sexual Exploitation and Abuse (SEA) and Sexual Harassment
(SH). There will be also chances of discrimination in the daily wages to women workers by
the contractor or suzontractor. The women workers, may lead to Sexual Exploitation and
Abuse and Sexual Harassmeértte impact will be direct, low in magnitude, local and short

term in nature.

f. Potential risk during hydro -testing

Hydrostatic testing verifiepipeline integrity but carries riskof highpressure ruptures or
blowouts. Such failures can release water with enough force to injure workers, damage
property, or cause sudden soil erosibimus, the impact is expected to beatit, medium in
magnitude,short term, and locatluring construction phase

Il. Operation Phase

a. Excavation damageby third party

Any construction near to and/across the pipeline can accidentally strike the high pressure
petroleum pipeline. The dent can weakened the steel over time resulting sudden rupture.
Thus, the impact is expected to beralit, medium in magnitude, shorterm, and site
specific during construction phase

b. Pipeline safety and security
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Petroleum pipeline design, pipeline alignment,-gamards, and sabotage activities may rise
the petroleum pipeline risk. These factors should be considered and integrated intol¢he wh
project safetyThe impact is direct, high in magnitude, local, long term and heridgn
significance.

7.2.2 Green Field Terminal

7.2.2.1Physical Environment

I. Construction Phase

a. Installation of labor camp and stockpiling sites

During the constructionproject requires setting up various temporary sites, such as
stockpiling, and workers' camps. While our priority is to use public land or open spaces to
minimize disruption, there will inevitably be cases there have to use private farmland. When
taken ovemlgricultural land, even temporarily, ensure that households are fairly compensated
for both the land use and the potential harvest they lose.

b. Worker generated waste management

The construction works generate wastes from workers camps and constructinAyenat

50 workers live in the construction camp and the average solid waste generation per worker
is 0.251 kg per day. Thus, there will be generated approximB2ebpkg per day from the
camps. Surface water may be contaminated by the run off fromeatste dump especially in

the rainy seasons. Improper disposal of the solid waste may also lead to pollution of air by the
bad odor that emanates from the decaying wadtes, the impact due to labor camp
operation is expected to be direct, medium in magde, short term, and site specific during
construction phase

c. Land development

The proposed land owned by the NOC is currently barren land. The land should be filled and
developed to maintain the standard load bearing capacity and prevent from the flogsibl
during the monsoon storm. After the development of Green Field Terminahréheof
144211.76 SQM (35.63 ACRE) barren land will transfer to the built up @nemanticipated

impact is direct in nature, high in magnitude, local in extent and lotegm in duration.

d. Diversion of natural drainage

The exiting natural drainage of the length about 800 meter is to be divert as artificial channels
to develop Green Field Terminal. If these diversions are not mathematically modeled for peak
monsoondischarge, they cause upstream water logging leading to localized inundation of
neighboring agricultural lands and create new eroded charmeimpact isdirect, highin
magnitude,long term, irreversible and local in extent

e. Obtaining the filling materi als

About 322,555 cubic meter filling material is required for land development. This huge
volume of filling materials should be acquired from the legally operating or the local level
designated ared.he impact is predicted, direct in nature, medium in gratude, local in
extent and short term.

Page|92



EIA FOR THE NEPAL SECTION SILIGURI JHAPA PETROLEUM PIPELINE AND JHAPA GREEN FIELD TERMINAL PROJECT

f. Air/Dust management and noise pollution

Shortterm air emissions that could degrade air quality may resulttEominal development

and filling relatedactivities All dieselpowered facilities such as power geaters, buH
dozers, trucks and heavy machineries wenht SQ, CO;, CO, NOx, VOCs and other gases.
These combustiogases can cause air pollution problems and health related hazards for people
in the vicinity.Besides, onstruction activities may creaagoroblem of noise and vibration by
construction equipment, truck traffic, work vessels and other similar soditeesmpact is

direct, medium in magnitude, short term, reversible and site specific.

[I. Operation Phase

a. Terminal safety and security

Safety ri&s are primarily caused by the handling of flammable petroleum volumes and the
potential for equipment malfunctions, such as pump failures or sensor errors. Human error
duning loading and Natech eventsatural disasters triggering iaskrial accidents, s@
significant threatsin the Terai, the proximity of expanding settlements to industrial zones
increases the risk of casualties from potential fires or vapor cloud explosions, requiring strict
adherence to international standards such as American Betriistitute (API) and National

Fire Protection Association (NFPA) standatdsensure a resilient operational environment.
The impact is direct, highn magnitude,long term and site specific.

b. Fire safety

Fire safety of the terminal is major concern fioe whole terminal entities and community
safety.The accidental leakage or damage of the storage tank can lead to the catastrophic
incidents if not controlled on time. The handling of the flammable requires much more
precaution and safety measuréhe issue is high in magnitude, local in extent and long

term in duration.

c. Flood and inundation risk

Flood are driven by heavy monsoon rainfall and flat topography. During operation, the
terminal's large paved surfaces increase stwater runoff significantly.If the existing

natural drainage lines, are eithaystructed or improperly modifiear the internal drainage

system is not built in proper wayvater accumulage causing localized inundation and
blocking internal drainage systems, potentially destalnifizifuel storage tanks and
compromi sing t he f acThid anticipated immadt is direct io maarde, i nt e
high in magnitude, local in extent and long term in duration.

d. Soil and water pollution

Soil and water pollution are caused by accidelstaks, spills, and ineffective wastewater
management. Drip leaks from valves and loading arms accumulate over time, while major
spills during tanker decanting can cause rapid contamination. Hydrocarbons like benzene can
percolate through the porous soito the shallow groundwater table. Additionally, pathut

occurs if produced water oily runoff is not properly processed in-aihter separators before
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dischargeThe impact is direct, medium in magnituding term, irr eversibleand local in
extent

e. Fugitive emission

Fugitive emissions caused by the unintentional release of vapors during storage and fuel
transferto the tanker, breathing lossdise totemperature fluctuations. Additionally, exhaust
from backup generators and healyty vehicles comibutes to the degradation of local air
quality. In the humid, stagnant air of the plains, even minor leaks from valves and flanges can
aggregate, creating a localizadogeffect that poses loaggrm health risks to both the facility
workforce and nearbyesidents.This anticipatedimpact is direct in nature, medium in
magnitude, site specifim extent and long term in duration.

f. Pigging

Pigging is a system used for cleaning the pipeline of unwanted debris and check the pipeline
for signs of damage or dminity in the pipeline shape. Failure of pigging system during the
operation phase can lead to accidental leakages of test water causing soil and water
contamination. Test water is usually hot and can induce increase in temperature of receiving
water bodis. The effect is not significant, short term and reversible if the test water/debris
contamination is not massive and properly contailfbds the prelicted impact is reversible,
medium in magnitude, longerm, and local.

7.2.2.2Biological Environment

I. Construction Phase

a. Impacts on wildlife and avifauna

The increase in vehicular movemeatsl otheconstruction relatedctivities would interrupt
normal movement, feeding and other activitiesvdl animals. Simihrly, electric lights in
and around the estruction sites and thgresence of large number of humans will affect less
mobile, frequently smaller species of mammals atiér animalsThe impact isdirect, low

in magnitude,shorttermin duration, and local in extent

b. Possible of illegal hunting ad poaching

The wild animals such as Asian Elephariisephas maximus indicysDeer Muntiacus
muntjal, Wild Boar Sus scrofg) Porcupine Klystrix indicg, Elongated Tortoise
(Indotestudo elonga}ere found in the Charali Forest Block. There is likely probability that
illegal hunting and poaching may occur in the area. Construction workforce and the economic
benefit seekers (local communities as well as the outsiders) may be involved in sitogsact

So, its impact is expected to be of moderate magnitude, extédriterocal and last for short

period of time.

c. Pressure on forest for fuel

The influx of workers require high amount of fuel to run the labor camp. Any shortage of
domestic fuel camxert the pressure for wood for fuel. Howeveisiassumed that most of
the labor force will be frontocal areas. There will be a few people from outside the project
area for a short period of timBue to this, the increase in demand of fuel wood anber
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during the construction period éxpected to be lowThe impact isdirect, predicted lown
magnitude,shorttermin duration, and local in extent

d. Fire Hazards

lllegal entries into the Community forest near to the Terminal increase the fisklndzard.
However, the project will introduce about the local biological environmientee foreign
workers and illegal activities that are strictly prohibited to the workers and closely monitor
the workers activities. So there will be less chancesetiing fire in the forest under normal
condition.Considering those facts, fire hazard by the project activities is predicted to be of
low magnitude, extent will be local and last for short period of time.

[I. Operation Phase

a. Effect on flora and fauna due toaccidental leak of petroleum products

Accidental leaks of petroleum products will have negative impact on flora and fauna. Oils will
reduce transpiration rate and photosynthesis of plants, however, the severity of impacts
depends on the amount of petrateand on the species of plant involved. Likewise, oil spills
may enter animal bodies through ingestion, inhalation, and skin absorption. Potential
deterioration of thermal insulation and damage to behavior and reproductive system are some
potential effecton animals upon spill pollution exposurghe predictedimpact is direct,

high, local in extent, long term and hence significance.

7.2.2.3Sociceconomic and Cultural Environment
|. Construction Phase
a. Arrangement of basic facilities and sanitation to labor camp

The need for labor camps caused by influx of specialized and manual laborers. Problems
arise when the arrangement of facilities fails to scale with the workforce population. The
primary cause of poor living conditionsafien inadequate planning for propefrastructure,
including potable water supply, hygienic sewage disposal, and solid waste management.
Without structured facility management, the camp can become overcrowded, leading to a
degradation of living standards that directly impacts worker mdnakdth, and productivity.

The anticipated impacts will be medium in magnitude, local and skerin in nature.

b. Workers occupationalhealth and safety

Risks to wokers health and safety are caused by involving heavy machinery, inadequate
provision of Personal Protective EquipmenPH), lack of safety briefingdVithout a strict
Occupational Health and Safety (OHS) management system, the interaction between
untrained l&or and heavy logistical operations leads to high rates of preventable workplace
injuries. The impact isdirect, predicted mediunm magnitude,shorttermin duration, and

local in extent

c. Increase in traffic volume Potential increase in road trafficincidents
It is anticipated that road traffic especially from Charali Chowk to proposed Terminal, will
increase during transportation of filling materials, mobilization of personnel and equipment
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to site during the construction phase which is expecteast@bout nine months. The

present condition of the road is seven meter width black top pitch although the Right of Way
(RoW) is 15 meter. There is the potential for increased road traffic accidents/injuries during
these phase3his anticipated impact iglirect in nature, high in magnitude, local in extent

and long term in duration.

Il. Operation Phase

a. Community health and safety

The continuous movement of fuel tankers on narrow local roads increases the frequency of
traffic accidents. Additionally, the psyological stress on the community regarding a
potential catastrophic failursuch as a largscale fire) is a significant social impact. If the
terminal does not maintain a traasent Community Emergency Pland clear safety buffers,

the surrounding popation remains vulnerable to both daily logistical hazards and rare but
highrimpact disastersso, its impact is expected to be of moderate magnitude, extériiev

local and last for longperiod of time.

b. Occupational Health and Safety

The primaryissuesare bngterm exposure to hazardous chemicalsh agpetroleum vapors
(VOCs)exposure to toxic fumes during tank cleaning or pressurized leaks during fuel transfer.
Maintaining safety requires constant monitoring of the "Work Environment,” including noise
levels near pumping stations and ensuring that all automated safety overrides are functional
and frequently calibrated.he impact isdirect, predicted lown magnitude,long term in
duration, and site specific in extent

c. Fire safety and prevention

The fugitive emission accumulation can degrade the occupational health and pose fire threats.
The fire triangle(fuel, heat, and oxygen) is a constant threat in a terminal. Prevention is
managed througpassive fire protectiosuch as placing argpacingand ative fire protection

(foam monitors and automated sprinklers). Failure to maintain the water pressure in fire
hydrants or delays in detecting a leak can escalate aftashlfire into a catastroph&vent.

So, its impact is expected to be of moderate nitagie, extent Wl be local and last for long

period of time.

d. Possible soil and water contamination

Theminor spills and the mismanagement of oily wastewedarcause soil and water quality
degradationDuring tanker loading and unloading, small dripsuel can accumulate on the
ground. If theDil-Water SeparatdlOWS) is bypassed, these hydrocarbons wash into the soil
during rain events. The primary loitgrm cause of concern is theachingof petroleum
products into the groundwater talbkes per the locals the ground water are the main source
of water and exhibishallow aquifers even a small, undetected leak from an underground
pipe can contaminate the water sourcddoge arealhe impact isdirect, predicted medium

in magnitude,long termin duration, and site local in extent
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|‘ CHAPTERS: ENVIRONMENTAL IMRACTSMANAGEMENT I\/IEASURESI

Environmental study of the proposed project has addressed enhancement measures for
beneficial impacts and the mitigation measures for the adverse snpact

8.1 Beneficial Impact Augmentation Measures
The Augmentation measures for beneficial impacts aengn/Table 8l

Table 8-1: Augmentation Measures for Beneficial Impacts

Impact Due
to

Augmentation Measures

Identified or Predicted

Type
Level of Significance

Environmental
Impacts
Petroleum
Pipeline
Green Field
Terminal
Magnitude
Extent
Duration
Total Sum

Construction Phase

9 Laborbased construction
techniques will be adopte
wherever possible to
maximize local
employment.

1 Encourage local residents
to participate in
construction, providing a
significant boost to the
community’'s economy.

1 Work schedules align witl
the agricultual off-season
to ensure local people ca
participate without
disrupting their farming
activities.

1 Ensure the full and timely,
payment of all wages to
workers as strictly define
in the contract
agreements.

Employm
ent
Opportun
ities

60) | (20) | (05)| ®°

QD
QD
Predicted
O
High significance
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Impact Due
to

Augmentation Measures

Identified or Predicted

Environmental
Type

Impacts
Level of Significance

Petroleum
Pipeline
Green Field
Terminal
Magnitude
Extent
Duration
Total Sum

9 Purchase constructio
materials (e.g., san(
gravel, bricks, etc.) fron
local  suppliers  anc
vendors to keep capiti
within the community.

1 Encourage the use
local services such g
catering, transport
equipment rental, and
maintenance workshops

1 Encourage the
development of small
scale tea shopg
restaurants, and groce
stores near constructic
camps to serve th
workforce.

Increase
in local
peopl
income

©0) | 20)| 5 | *°

QD
QD
Predicted
wj
High significance

Il. Operation Phase

9 Ensures a continuous al
reliable flow of
petroleum, eliminating
shortages caused |
roadbased transpot
disruptions.

9 Use specialized chemic
additives to  reduc
friction within the
pipeline.

9 Uses automated leg
detection and flow
control systems to ensu
high-speed, safe, an
efficient delivery.

Efficient
transport
ation of
petroleu
m
products

(60) | (60) | (20) 140

an
Identified
o
High Significance
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Impact Due B o

to 2 c

_ ) S

g a =
S =) 5 S | Augmentation Measures

(]

g %) g ) 'E T| D = c g qu_)

°T5 | 2| cE s £ g |2 |2 |2

2% |89 | 8E(E g8 5|8 |8 |8 |

= — =]

WeE |da|ol|3 | |d |8 |2 |3

9 Ensure the sufficien
burial depth along th
road and crossings su
as rivers and drains {
ensure the pipelin

o safety.
= i Cathodic Protectiof
Fuel ] S .
. i) = system will be
security ~ ~ O H R LT 'c .
a a 5| D 140 | 5 implemented to prever
enhance ] (60) | (60) | (20) 7] : .
ment a e soil based corrosion an
.% deploy FiberOptic
Sensing to detect re
time  varation and
obstruction.

1 Conduct regular groun
patrol along the pipelin
route.

9 The receiving termina
will equipped withhigh-

Saving speed, automated loadif
the oil arms.
tanker o 91 The receiving and
running 3 Q loading of the petroleun
costand | B = I S I 1 O o 8| products will be in close
reduce 3 (20 | (20) | (20) | system.
Green o & | 1 Vapor Recovery Syster
House (VRS) will be installed ai
Gas the green field terminal
Emission to capture fuel vapor
during the filling of local
delivery trucks.
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Impact Due
to

Augmentation Measures

Identified or Predicted

Type
Level of Significance

Environmental
Impacts
Petroleum
Pipeline
Green Field
Terminal
Magnitude
Extent
Duration
Total Sum

1 Operation of GFT will
increase the incom
sources of the loce
people around by
opening the
opportunities for
additional  businesse
such as hotel an
accommaodation, th
establishment 0
additional food and te
shops, groceries fq
serving large number
of people.

1 Also, the established t€
stalls and shops wi
foster their busines
with the influx of
construction workers if
the project area.

Increase
in local ~
business
and job

(20) | (20) | (20) 60

QD
Predicted
w)
Significant
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8.2 Adverse Impact Mitigation Measures
Appropriate mitigation measures are proposed for all the identfiedrse impacts during
construction and operation stage of the project. The mitigation measures are proposed based
on the following:
I.  Corrective measures: It includes remedial measures which should reduce adverse
impacts to acceptable levels.
ii.  Preventive mesures: It includes measures that mitigate the serious impacts before it
occurs.

The details mitigtion measures on physical, chemical, biological and ssmmaomic and
cultural environment during construction and operation stage for both component of the
project are given iTable &Il and Table-Ill .
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8.2.1 Petroleum Pipeline
Table 8-1I : Mitigation Measures of Adverse Impacts for Pipeline Component

—_
T O
E 3z g 3
£ 2 S 8 £ el
c @ 33 = S 3> | 5 8 | Mitigation Measures
= % E L =5 o c c *(_—'_5 — T E
> o cgl 2o 2|2 | 8 | 2 S
c e o 9 ®© oY © < > ) oD
w £ Sa|lZ|F = L Q — w0
A. Physical and Chemical Environment
l. Construction Phase
. The pipeline excavation work will be done
Possible - |2 g |1 PIpe ) : L
] 2 S coordination with the Kakarbhitta Drinking Wat
damage of = |0 M | Lo | ST | 45 3 ) . ..
existin 4= E) D 20)| 20| (05) = Committee authorities, or concern authorities.
infrastr%cture g ¥ 5 1 Distance between petroleum pipeline and drinking w
@ pipeline will be maintained for the safety concern.
o Q 1 Most of the cut material will be used as backfilling
Generatiorof | g L | Lo | st S |1 Disposal of spoils is not anticipatede to potential us
Mock and 2 | g| D 10)| 20)| (05) 35 § = of all cut material.
Spoils % ¥ ,§> 1 If spoil disposal is needetheterminal sitewill be used
@ as spoil disposdalite.
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— 0
T O
c 2 o)
o 5 3 £ =
= @ 2ol o 2 | . | 5 3 | © § | Mitigation Measures
© © £ 0| = = c | = Z |3 =
z B 588 88|25 |E|s5
= Salz|E |=S |d|a |r |27
1 Silencers will be installed to construction equipment
machineryand maintained properly.
1 Protection devicesuch as ear plugs/ or ear muffs will
o provided to the workers during the period of opera
S % high noise generatingachines.
. e |2 S Durin nstructi noi rrier ween tl
Noise and 2 3 M | ss!| sT | 35 = 1 During cp st_uct on a o.se barrie _bet _ee t
o B o| D S construction site and roadside community will be us
vibration 0 > (20) | (10) | (05) = . . .
a £ 2 especially inthe schod and hospitals.
S | T Construction activities will be carried oobly day time
to avoid disturbance twommunity
1 Periodic noise quality monitoring will be carried out
the project areto ensure compliance with national no
quality.
1 Pipeline laying and trenching will be performed in
manageable segments to limit the duration of soil
o o exposure.
Temporary E ] % ' The project will plant and maintain native evergreen
. . Q 4 M Lo ST o trees in areas therehave been damaged or cleared,
deterioration | © o| D 45 = . . ; ) h
of air qualit ) > (20) | (20) | (5) c which serve as biological filters for air pollutants and
quaiity a @ -5—)” natural sound buffers
1 Regular air quatly testing will be conducted along the
pipeline roug, terminal sites, and construction camps
ensure compliance with National and WHO standard
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— 0
T O
c 2 o)
o S 9 £ e
c @ 38 = = > | 5 8 | Mitigation Measures
S g 25/ 3/8 |5 |5 |8 |8 | ¢
z2 2 s 0 Bl & | © i S ° o2
= Salz|E |=S |d|a |r |27
. Trenching across water bodies will be conduaiethg
Waterqualit - | & 3|1 . o -
deterigratioz % 4(73) L Lo | ST 5 G horizontal directional drilling (HDD)
and g % (10)| 20)| (5) S ,g’ {1 The construction work will avoiadiuring themonsoon
sedimentation & | o | Season
Crossing o |1 The project will utilize Horizontal DirectionaDrilling
across the - % M Lo |LT % (HDD) to lay the pipe deep beneath the riverbed, avoi
: e | 92D 60 | S ical di :
river and :E 3 20) | 20) | (20) = any physical disturbance to the banks
drains < o >
§ 1 Portable spill kits (containing absorbent pdmsyms, anc
Leakage of 3 % < sawdust) will be deployed at every active work site,
g 3] 2 L | SS| ST = all operators will be trained in immediate containm
fuels and 5 o| D 35 S
lubricants o 3 (10) | (20) | (5) & procedures.
o = % 1 Regular inspection of machinery used will be done
- prevent leaks.
Backfillin 3 = = 9 Backfilling will be performed immediately after pig
and g = g D L Lo | ST 35 z 2 laying to minimize the duration of stockpiling, and a
reinstatement o o (20) | (20) | (5) 3 _5 excess soil will be disposed of at fapproved,
2 | E n engineered tipping sites.
Il. Operational Phase
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3 3 5 @ £ S
E 2 2ol o 3 _ |5 |3 |® 8 |Mitgation Measures
= sglzle|= |d |8 |2 |=2d
o |1 The pipeline will be coated with a Cathodic Protect
Petroleum 5 | o % (CP) system to prevent rust and external corrosion.
Pipeline g % H | Lo | LT fg’ 1 A SCADA sy_stem_ will be_‘ ingtalletbr r_eaLtimg pressurg
corrosion and S gl D 60) | (20)| (20) 100| .drops.anc_i vibratiormonitoring and immediate hazal
oaks z & 2 identification
-%” 91 The system will undergo hydrostatic testing at 1259
operating pressute verify weld integrity
1 The pipeline will be constructed using hidhctility steel
and flexible joints to absorb ground movement with
rupturing.
| s due t 3 % § 1 At all river crossings, thpipe will be buried at leasti &
C:‘T;%?ggsicatlje ° g '% D M | Lo | LT 60 _g meters below the maximum scour deptio prevent
Hazards 0 > (20) | (20) | (20) g exposure or damage during flash floods.

o o » |1 The project will integrate vibration and strajauge
sensors linked to the SCADA system to automatic
shut off fuel flow the moment a seismic accidental
event is detded.
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S 2 . g

g 2 S 5 g = sl

c 7 22 o 3 S @ | © & | Mitigation Measures
Q = et = = = — =

s g 5|52 |5 |8 |8 |s |2

c e o Pl 8| X |8 | X = ° v 2

w £ Sa|z|F = L Q — w0

1 The pipeline will be inwlled at a minimum depth of 1.2
2 meters and placed at a safe horizontal distance fro
road shoulder to ensure the pipe remamgered even i

- o Q the top layer of the embankment fails.
o |2 c At vulnerabl ions of the road, the proj
Expose duetd 5 3 M| Lo | LT g 1 At vulnerab e. sections o t. e road, the polect.
° o| D 60 = construct gabion walls or reinforced concrete retair
road collapse | @ > (20) | (20) | (20) c -
a 51:9 k=) structures to stabilize the shoulder and prevent la
@ movement.

1 The project will implement regulasn foot inspectior]
along the pipeline route fagarly detection of shoulde
cracks.

B. Biological Environment
l. Construction Phase
= o © |1 Pipeline trenching work will be on daylight hours wh
Possible 22 M | Lo | sT 3 working near to the forest.
conflictwith | o | g| D 20) | 20| ) 45 | £ |1 The existing fencing will maintain effectively for tf
wildlife a | & 2 proper function in coordination with forest authorities
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— 0
T @
52 < 3
£ = S5 = c | E |« S i
S 2 e 2 o = - 5 a © & | Mitigation Measures
= HEIEEREREREREE:
o E sz = |d |a |[B |26
o | The use of HDD eliminates immediate risk to the aqu
Impacts on © | 2 3} : -

_ o | 2 = ecosystem. However, the concern shifts to the risk ¢
aquatic 5 g InD L | Lo ST 45 = inadvertent return, known as fraat due to high pressu
ecosystem | & | g (20) | (20) | (5) S | drilling fluids.

m —_—
N
o |1 Disturbance to wildlife and its habitat by the construci
o % works will be avoided as far as possible.
? | = S nstruction workwill in ime thatminimi
Disturbance g 7 ss| Lo | sT = 1 C_o structio wq WI be in daytime thatminimize
. = ol D 35 S disturbance to wildlife
to wildlife o > (20) | (20) | (5) & ) . )
ke N = 1 Fencing/netting can be constructecttmtrol noise from
o heavy equipment Proper lightning system shall |
installed in theconstruction area.
C. SocicEconomic and Cultural Environment
l. Construction Phase
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—
T @
c 2 @
o 5 9 = =
= a 2ol o 3 S |3 | © §|Mitgation Measures
Q = et = = = — =
s g 5|52 |5 |8 |8 |s |2
c e o Pl 8| X |8 | X = ° v 2
w £ Sa|z|F = L Q — w0
1 High-visibility barriers, reflective safety tapeill be
installed around every open trench and equipment st

3 area to prevent vehicles or pedestriitnen accidentally

Issues related 3 % § entering the work zone.

toroad safety| © | @ D M | SS| ST 35 = |1 All projectrelated vehicles will be restricted to
and traffic @ % (20) | (10) | (5) -‘U—? maximum speed of 2@0 km/h in residential zones al
disruption o ad % will travel in timed convoys.

— | The project will maintain a dedicated to provi
immediate medical assistanoethe event of any roa
incident.

® Q 1 Retro reflective warning signs, and barrier will
kS 9 = installed ahead of the highway intersection to &
Blocked of = 7] M | Lo | ST S . ghway
feeder road % 2 D (20) | (20)| (B) 45 = highway commuters. . .
S 2 o2 | 1 Thealternative route will be utilized for the access to
@ highway.
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c 7 _ @

o 5 3 £ =

c a 2ol o 2. | 8§ |3 |® 8|Mitgation Measures
S g €5 5/g |5 |8 |8 | |2F

g g 5o El & |2 |x |5 |8 |so

o E Salz|E |=S |d|a |r |27

1 The project mandates daily and weekly toolbox talks
all workers, supported by a visual communicati
strategy using posters, booklets, and safety sig
across all worksites.

g 1 All personnel and visitors will be equipped with g
Occupational | — % g specific PPE, and the sites will be supported
health and :G::) » D H | Lo | ST 85 = immediate first aid, and rescue facilitiesor
safety of the o % (60) | (20) | (5) f,)—j’ emergencies.
workers 2 ad 5 |1 OHS Plan will be developed and strictly implemen
T under the close monitoring of a designated OHS off
to ensure compliance and safety.

1 Worker camps will be fully equipped with sanitatiq
kitchens,and other facilitiesninimize exteral social
friction with local communities.

Potential for = o Q 1 Theproject will conductorientations and toolbox talk
: Q 2 = to bridge language gaps and establish a unified s
the conflict 3] ) M | Lo | ST 3] g guage gap
5 o | InD 45 = culture.
between the 3] > (20) | (20) | (B) c ) _ _ ) .
workers a N UQ; 1 Project will establish grievance redressal unit to res
the issues that arise during construction.
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T O

c 3 _ )

£ 2 S g c | E |5 §|migat

S % 8 g o 2 = S A S S Mitigation Measures
=£ 5§28 2|2/ 255

o E sz |= |d|[da | |26

1 Awareness to communities, particularly women,
male and female, children to understand risks of §
and SH and the roles and responsibilities of pa

3 % § involved in project implementation on SEA and !
Gender based © () M | Lo | ST S prevention, reprting incidents of projeetelated
discrimination S % Inb (20) | (20) | (5) 45 = SEA/SH. Provide same wages for men and womet
o & same nature afiorks.

T Posting of Code of Cond
and living areas, and public places
adjoining/neighboring communities hepali language

I. Operational Phase

1 A bright yellow warning tape will be buried 3@D0

mm above the pipe to alert excavation.
@ 1 Yellow marker will be placed every 14#D0 meteras
= © = route marker along the pipeline.
Third party 8 g H lo | LT % 1 NOC enforce. a central "Onr€all" certer that
S o | InD 100| > contractors (third party) must contact before an
Interference 3] > (60) | (20) | (20) ) ) _
a T = mechanical excavation.
-‘fm 1 Contractors must take reasonable steps to man
verify (by handdigging) the exact location andté of
a pipe before using heavy machinery, rathan relying
solely on map data.
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— 0
S O
c 7 _ o
= L g = | § |5 §| mitigat
S % 88| o 2 - S A S & Mitigation Measures
= £ £8/2|8 22 2|85
o E S&lz|/P |2 |d |8 |k |2?
1 The design factor of pipe will be in such a way t
o withstand externaloads and traffic vibration as p
[&] .
o = Indian Standards.
Pipeline 8 |2 2 | The pipe will be laid at the edge of the RoW of
= %) H | Lo | LT ‘T . . L
safety and = 3 D 60) | (20)| (20) 100| highway i.e. within the 2 M from edge, to reduce
security g 2 2 load pressure and vibration exerted due to traffic.
-%” ! The burial depth of the pipe will be not lean 1.2
meter from the road surface.
1 The pipeline route will monitored by patrolling.
Note
Type D: Direct, D Indirect
Magnitude L= Low (10) M= Medium (20) H= High (60)
Extent: SS= Site Specific (10) Lo= Local (20) R= Regional (60)
Duration ST= ShorfTerm (05) MT= Medium Term (10) LT= LongTerm (20)
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8.2.2 Green Field Termina |
Table 811l : Mitigation Measures of Adverse Impacts

]
g <
é B S ° 3 £ §
£ 2 3 g, 3 S |3 | 8 Mitigation Measures
Sg |E8|2/8|5 |8 |8 |8 |%
| ® S e
o E Ta|z |2 | = |d a |k | ®
A. Physical and Chemical Environment
l. Construction Phase
1 The camp sitavill be within the terminal property an
. barricaded to ensure the safety of local residents
Installation of o @ . .
. e = O their properties.
camp sites [a] 2 G . , , .
= » M L ST o | 1 Materials will be covered with tarpaulins and enclo
and = O D 45 = . . .
stockpiling < > (20) | (20) | (5) = with side barriers to prevent dust and erosion.
sites = o » |9 Hazardous chemicals will be stored on ha
impermeable surfaces to protectlsand water from
contamination.
1 The project will implement a mandatory thiei®
o system (biodegradable, recyclable, and hazardou
Q Q construction camps and work sitEsensure waste |
Worker 3 |2 S P
enerated = 7 D M Lo ST 45 | S sorted at the source.
\?vaste é % (20) | (20) (5) '"CED 1 The project will establish partnerships with lo
' = ad % municipal waste management authorities for reg
collection and ensure that all temporary camps are
cleared of waste upon completion.
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2 A g e |8 _
2 2 % o 2 - é A é Mitigation Measures
S8 |Eg|2|/8 |2 |g |8 B |%g
0 E sa|2 |/ |= |d |8 [P |5
1 The wall of three meter height will be constructec
the edges of the fill area to secure the perimeter.
1 Fill material will be sourced only from governme
approved borrow pits or quarries.
1 Land filling will be carried out in layers and each la
will be mechanically compacted to prevent poss
5 o Q future land subsidence (sinking) and soil erosion.
Land 2 % M ss LT § 1 To .prevent Wgterlogglng |and_surround|ng areas,
development % 3 D 20) | (10) | (20) 50 = pen_phgral dralnagr_—,\ system will be constegicaround
o o 2 theinside and outside the boundary wall.

N @ 1 A green buffer zone will be maintained between
newly developed GFT site and existing agricultura
residential lands to protect the visual landscape.

1 Before land filling or development begins, thep|
fertile soil will be stripped and bankedatwill later
be used to landscape theeenery area in and arou
the terminal
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— 0
g <
c 7 = b
2 o S o £ | &
g Z 3 g o 3 S |& | 8 Mitigation Measures
5} = o b = b= = =
S |E%|2/8/% |8 |€ |3 |%
c — —
o £ Sa|lz |/ |= n @) 2 n
o |1 The diverted canal of th2 meter width and -1.5
[S] . . .
® = meter depth will be constructed just outside of
Diversion of 3 = H Lo LT 2 boundary wall.
Natural = o | D 100| & |1 Thediverted canal will be linked to the existing in 2
. s | 3 (60) | (20) | (20) 0
Drainage =] D = out flow.
B 2 |1 Strom water drain network will be developed witl
the terminal to prevent possible water logpissue.
1 The filling materials will be obtained from legally
[} . . . .
Obtaining the | 3 g Q operating quarry/crusher industries. The industry
- g e | M Lo ST 8 must have permission/approval from the concern
filling z o | D 45 | & iy
material < > (20) | (20) | (5) = authorities.
= = o |1 The quality of filling materials will be ensured at th
filling site (Terminal) by engineers.

Page|l14



EIA FOR THE NEPAL SECTION SILIGURI JHAPA PETROLEUM PIPELINE AND JHAPA GREEN FIELD TERMINAL PROJECT

28 |5, g e | & .

S % ;..% % o 2 = § A S Mitigation Measures
S8 |Eg|2|/8 |2 |g |8 B |%g

0 E sa|2 |/ |= |d |8 [P |5

1 All trucks carryingfilling materialsto the site will be
mandatory covered with tarpaulins to prevent spill
on public roads.

1 Maintenance of the access road surface to er
smooth traffic flow and reduced vehicular noise.

Air quality 3 g § 1 Implementation of No Blowing of Horn Zong

degradation g '% o | M Lo | ST | o 3 particularly in settlerant areas, sensitive areas.

and noise 3] > (20) | (20) | (5) ‘S | 1 The DG Sets shall be acoustically insulated resultir

pollution o o _5_)» reduction of noise as per limit prescribed
government. The exhaust pipe from DG set shal
taken above as per pollution control norms.

1 Periodic air and noise qualitynonitoring will be
conducted atand around the termindab ensure the
effectiveness of these interventions.

1. Operation Phase
1 The wall of three meter heightill be constructed a
o @ the edges of the fill area to secure the perimeter.
Terminal :83_) % 4 ss LT S |1 The terminal will be guard by the Nepal Army
Safety and = o | D s | 1o | 201 | & 2 provide external security.
Security g E (60) | (10) | (20) _5 1 24/7 security guard will be at the gate.
@ 1 Integrated CCTV monitoring system will pestalled.
1 Anauthorized person will get access into the termi
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g8 .
qc,) éa e ) 5]
g E E g o s | 5 ug) § Mitigation Measures
=% |S%/ 2l |2 & |t T %
0 E sa|2 |/ |= |d |8 [P |5
1 The layout and tank separation distance will be g
@ the Indian Oil Safety Directorates standar@dSD-
5 © = STD-118) to prevent a fire in one area from spread
Fire safety = ﬁ H Lo LT "'LE) to another. . . . . :
= o | D 100| & |91 The Green Field Terminal will have equipped with
concern o > (60) | (20) | (20) h . o .
S h = protection facilities such as two fire water tank w
.%” the capacity of each of 16 M diameter and 18.5
height, fire pump, foam pum and fire hydran
network.
1 The elevation of terminal is gained as per the flood
inundation analysis of nearby Phulbasa River.
§ 1 The peripheral drainagg/stems will be engineered
- | = 38 a way that ensure terminal resilience during extre
Flood/Inundat % D 5 H Lo | LT | qg ’é weather.
ion risk é % (60) | (20) | (20) » |1 A peripheral drain®f 2 M width and 11.5 M depth
= ad S will be constructed to intercept edfte runoff and
I prevent the damming effeoh upstream areas.
1 An efficient dainage network will be developg
within the GFT to manage4site runoff.
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)]
g e
é g S o 3 e §
£ 2 g, = | S |& | 8 Mitigation Measures
=% |Zg/2/g |5 |8 E |z %
o P ®© < o o
o E iz |& |= |d |8 |° |®
1 The HSD and MS storage tanks will be surrounde
a dyke wall capable of holding the 110% volume
entire tanks in that enclosure.
(5] . . .
Soil and 3 g © |1 In areas designated for vehicle parking, and fue
3] » M Lo LT 8 specialized o#water separatorsf 35Mx15M will be
Water S o D 60 = ) . .
. 9] > (20) | (20) | (20) c integrated intdhe drainage system to ensure that
pollution o Q k=2 : ,
e %) fuel or lubricant leaks are filtered out before the w
is discharged.
1 Rapidresponse spill kits (containing absorbent m
and sand) will be stationed at all higbk locations.
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é ﬁ -E - 3 S § L
2 2 % o 2 - é A é Mitigation Measures
s 8 €3/ 2|8/ |g |E |B |%g
0 E sa|2 |/ |= |d |8 [P |5
1 Use of floating roofs on storage tanks to reduce
opportunity for volatilization by eliminating th
headspace present in conventional storage tanks.
1 Specialized systems will be installed at fuel
stations to capture Volatile Organic Compou
(VOCs).
= o Q 1 Vapor Recovery Units (VRU): VRUs will be installe
Fugitive 8 g M ss LT § at loading bay to convert vapors back into lig
.. S o | D 50 | & product.
emission [} > (20) | (10) | (20) c . . .

a A ,5_)» 1 Bottom Loading Systems: bottoteading will be
adoptedo minimize turbulence and assocateapor
generation during tanker filling.

1 Leak Detection and Repair program will
implemented.

1 Frequentair and noise monitoring will beonducted
at working and sensitive areas to ensure contin
compliance.
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)]
g e
c 7 = b
9 ° o g | &
g 7 2 g o s | S |& | 8 Mitigation Measures
=8 |23|5|g |5 |&8 |8 |® |E
G |8&|2|f|E & |8 |f |5
1 The stepby-stem approach will be adopted to redl
the major blockage and to maintain the pipe
(] . .

k> % o integrity.

Pigain 3] I D M Lo LT 60 _S 1 The system will be real time tracking and press
9g9ing 3 % (20) | (20) | (20) “é monitoring system.

0 o » |1 The whole pigging will keep in closed systesnd
waste will be discharged as per the national effly
standards.

B. Biological Environment
l. Construction Phase
1 Mandatory environmental induction programs will
conducted for all staff to educate them on prote
3 species and the legal consequences of wildlife cril
) [ ey . .
Impacts on E = .S 1 lllegal af:tlwtles suc_h a§ p_oachlng,. .trapplng,
. o 2 L Lo ST = unauthorized tree felling will sttly prohibited to the
wildiife and D 2 D (10) | (20) | (5) 3 5 workers
avifauna X Q N . . . -
ad % 1 The project will provide subsidized LPG or elect
- cooking facilities at labor camp.
1 All hot work (welding, cutting, grinding) will be don
with fire precaution measures.

P agel|l19



EIA FOR THE NEPAL SECTION SILIGURI JHAPA PETROLEUM PIPELINE AND JHAPA GREEN FIELD TERMINAL PROJECT

2 A 2 _ e |g _
S % ;..% % o 2 = S A S Mitigation Measures
SE |EZ8/2/8 |2 |g |E |B |5
0 E sa|2 |/ |= |d |8 [P |5
1 The project workers will strictly be prevented frc
3 hunting and poaching and any other kindilkfgal
lllegal T |2 % activities.
wildlife g 'g D L Lo ST 35 = |1 Informative and warning sign will be placeat
hunting and 3] > (10) | (20) | (5) -5—)” relevant construction sites. Thmntractor who is
poaching o = = liable to control his labor in this regard wille
S instructed strictly for application of specificatig
regarding hunting and poaching control.
Pressure on 3 % ‘g 1 Use of forest wood will be prohibited for meeting 1
forests for 3] i) InD L Lo ST 35 | 2 i fuel needs.
fuel and forest 8 % (20) | (20) | (5) 3 5| 1 Construction ontractor will provide necessary
products - o n household fuels such as kerosene or LPG for coo
= © Q 1 Project will introduce about the local biologid
% % M Lo ST § environments to the foreign workers, illegal activit
Forest fire g § InD 20) | 20) | (5 45 = that are strictly prohibited
o ha UQ; 1 The contractor will closely monitor the worke
activities and instruct no to enter into the forest ar
Il. Operation Phase
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é i g = S = S o
2 2 % o 2 - é A é Mitigation Measures
s 8 €3/ 2|8/ |g |E |B |%g
0 E sa|2 |/ |= |d |8 [P |5
Effect on In case of accidental leak of petroleum products,
flora and = o - soil will be treated by biodegradation methdthis
fauna due to % % M ss LT § treatment also combines injection of degrad
accidental S o | D 20) | (10) | (20) 50 | E bacteria and nutrients into soil to stimuls
leak of &) é ( (%’ biodegradation.
petroleum
products
C. Socio Economic and Cultural Environment
l. Construction Phase
Adequate space for the living area will be arrangec
the worker inside the terminal.
The sanitation facilities such as toilets and bath
area will be design at appropriate location i
- Q € distance.
er?;g?sment :% § D M Lo ST 45 é The household anq s_anitation wgter will be sour
tacilities é > (20) | (20) | (5) = from the tube well inside the terminal.
= o n The electricity will obtained from the Nep
Electricity Authority (NEA) and will have a DG s
for backup source.
Color-coded bins will be placed at the construct]
site to segregate the waste at source.
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g E E g o s | s | 3 é Mitigation Measures
=% |S%/ 2l |2 & |t T %
0 E sa|2 |/ |= |d |8 [P |5
1 Conductedaily/weekly toolbox talks and uses vist
signage to ensure continuous worker educatior]
Workers - 2 *% safety risks.
occupational % » D M Lo ST 45 S |1 There will have randates full personal protecti
health and S % (20) | (20) | (5) g equipment for all staff and visitors, supported by
safety = e 0 site first aid at worksites and camps.

1 The construction activities will be according to t
Occupational Health and Safety (OHs$gndards.

1 Large and slow moving vehiclesill be schedulec
during off peak periods
Increase in 1 Ensures maintenance of all roads of any danm

traffic volume | © 2 *g caused byroject

Potential 3] » D M Lo LT 60 e 1 Mobilization of project associated vehicles during
increase in E % (20) | (20) | (20 S peak period.

road traffic - o 0 | q Visible warning signs on roads and terminal shal
incidents installed.

1 First aid training of workforce and provision of fir
aid boxes in operational vehicles.

Il. Operation Phase
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o éa S [ e
g E _E_) g o E - S ug) é Mitigation Measures
>% |5%/5/2/8 |2 |¢£ |§E |5
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1 Quantitative Risk Assessment (QRA):

1 A communityintegrated ERP will be developed. Tk
includes installing a Public Address (PA) system
sirens to warmeighbors in the event of an emergen

‘g with pre-defined evacuation routes for the village.
c . 3 % 2 |T The fuel tanker wonot
Hgglltr:\“;r;:dy 3] '% b H Lo LT 100 '5 i Gree_n area and _buffer zone will be maintained in
Safet 8 > (60) | (20) | (20) ‘Q terminal and perimeter.
y o = % 1 All the products produced within theerminal will
I treated on site before discharged.

1 A Community Feedback Boand a 24/7 hotline wil
be established, allowing neighbors to report conc
regarding noise, dust, or driver behavior forimmed
resolution.

Occupational | @ g " os | LT 8 1 Hazardoys Zone Classification: The terminal will
Health and g S % 1 D 20 | 10 | 2o 50 -"Cén 2 mapped into zones (Zgne O 1, and 2) based on the
Safety O x h 1 A mandatory PPE policy will be enforced.
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g8 .
o éa S [ e
g E k5 g o s | 5 ug) § Mitigation Measures
S |E8|2/8|5 |8 |8 |3 %
0 E sa|2 |/ |= |d |8 [P |5
1 Vapor Recovery Units (VRU) will be installed
capture flammable gases during loading, reducing
risk of an explosive atmosphere.
Fire safety 5 g *% 1 A fire hydrant system_with dedicated, highpacity
= % H Lo LT O two watertankof capacity 3719.64 KL of eachill be
and = o | D 100| = o .
orevention < > (60) | (20) | (20) _5 maintained on Term!nal.
= | X " |9 Portable Dry Chemical Powder (DCP) and G¢
extinguishers will be placed &l operational areas.
1 A dedicated Foam Tender fire extinguisher veh
will be on stand.
9 Site drainage will be routed througg®Mx15M oil
Possible soil E g *g wa?erseparato_rs. These remove fitmating oil and
and water % % D M Lo LT 80 2 solids before d|§charge. | .
contamination %J > (20) | (20) | (20) ,5: 1 A 100KL capacity sludge tank will be installed.
o | ¥ Monitoring ground water quality to ensure
hydrocarbons seepage.
Note
Type D: Direct, Dt Indirect
Magnitude L= Low (10) M= Medium (20) H= High (60)
Extent: SS= Site Specific (10) Lo= Local (20) R= Regional (60)
Duration ST=ShortTerm (05) MT= Medium Term (10) LT= LongTerm (20)
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8.3 Environmental Management Plan

TheEnvironmental Management Plan (EMP) serves as a strategic framework designed to systematicallpmnédjate adverse
environmental impacts to acceptable levels. The Environmental Management Plan (EMP) presents thetigatiaf and
management meaes to be taken its location, timeframe, cosifgrlementation and institutional arrangement to ensure that no
significant adverse impactgll be occurred from the project intervention.

8.3.1 EMP for the Petroleum Pipeline

Table 8-1V : Environment Management Plan for the Petroleum Pipeline

Environmental | Actions for Impact Place for Time of Responsibility Approximate | Monitoring and
SN Impacts Mitigation Implementation | Action for the . Budget (Rs.) | Evaluation
Implementation '
A. Physical and Chemical Environment
A.1 | Construction Phase
1.1 Generation of | The cut material will be | Along the . NOC/Municipal
- LS Construction| Contractor .
Mock and used as backfilling. pipeline route ity
Spoils If spoil disposal is
”‘?eded’ the termlnz_ilte Pipeline FOU‘e Construction| Contractor NOC
will be used as spoil and terminal
disposal site.
1.2 Noise and Silencers will be installeq
vibration to construptlon CAUIPME - nstruction site Construction| Contractor NOC
and machinery and
maintained properly.
Protection devices such
as ear plug_s/ or ear muff Construction
will be provided to the : -
) .| sites along the | Construction| Contractor
workers during the perio( ~ .
X > . alignment
of operating high noise
generating machines.
Noise barrier between th Construction
construction site and sites Construction| Contractor NOC
roadside community will
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Responsibility

Environmental | Actions for Impact Place for Time of Approximate | Monitoring and
S.N. o , : for the .
Impacts Mitigation Implementation | Action . Budget (Rs.) | Evaluation
Implementation
be used, especially in thé
schools and hospitals.
Construction activities
will be carried out only Construction
day time to avoid . Construction| NOC/Contractor NOC
. sites
disturbance to
community.
1.3 | Temporary Pipeline laying and
deterioration of | trenching will be Construction
air quality performed in manageab sites Construction| NOC/Contractor NOC
segments to limit the
duration of soil exposure
Regular air quality
testing will be conducted
along the pipeline route,
terminal sites, and C_onstrucnon Construction| NOC/Contractor DoEConsultant
construction camps to | sites
ensure compliance with
National and WHO
standards.
1.4 | Water quality | Trenching across water | Mechi River,
deterioration bodies will be conducted Mechi Bhansar
and using horizontal area, and other | Construction| Contractor NOC
sedimentation | directional drilling rivers that cross
(HDD). the pipeline
Theconstruction work
will avoid during the Construction sitg Construction| NOC/Contractor NOC
monsoon season.
The project will utilize Mechi River,
Crossing acrosg Horizontal Directional Mechi Bhansar
1.5 | theriver and Drilling (HDD) to lay the | area, and other | Construction| Contractor NOC

drains

pipe deep beneath the

riverbed, avoiding any

rivers that cross

the pipeline
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S.N.

Environmental
Impacts

Actions for Impact
Mitigation

Place for
Implementation

Time of
Action

Responsibility
for the
Implementation

Approximate
Budget (Rs.)

Monitoring and
Evaluation

physical disturbance to
the banks.

1.6

Leakage of
fuels and
lubricants

Portable spill kits
(containing absorbent
pads, booms, and
sawdust) will be
deployed at every active
work site.

Construction site

Construction

NOC/Contractor

NOC

Regular inspection of
machinery used will be
doneto prevent leaks.

Construction site

Construction

Contractor

NOC

1.7

Backfilling and
reinstatement

Backfilling will be
performed immediately
after pipe laying to
minimize the duration of
stockpiling, and any
excess soil will be
disposed of gpre-
approved, engineered
tipping sites.

A.2

Operation Phas

e

2.1

Petroleum
Pipeline
corrosion and
leaks

The pipeline will be
coated with a Cathodic
Protection (CP) system
to prevent rust and
external corrosion.

Along the
pipeline

Operation

NOC

NOC

A SCADA system will
be installed for realime
pressure drops and
vibration monitoring and
immediate hazard
identification.
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S.N.

Environmental
Impacts

Actions for Impact
Mitigation

Place for
Implementation

Time of
Action

Responsibility
for the
Implementation

Approximate
Budget (Rs.)

Monitoring and
Evaluation

The system will undergo
hydrostatic testing at
125% of operating
pressure to verify weld
integrity.

2.2

Impacts dudo
Geological
Hazards

The pipeline will be
constructed using high
ductility steel and
flexible joints to absorb
ground movement
without rupturing.

Along the
pipeline

Operation

NOC

NOC

At all river crossings, the
pipe will be buried at
least 46 meterdelow
the maximum scour
depth to prevent
exposure or damage
during flash floods.

HDD locations

Operation

NOC

NOC

The project will integrate
vibration and strain
gauge sensors linked to
the SCADA system to
automatically shut off
fuel flow the moment a
seismic or accidental
event is detected.

Along the
pipeline

Operation

NOC

NOC

2.3

Expose due to
road collapse

The pipeline will be
installed at a minimum
depth of 1.22 meters
and placed at a safe
horizontal distance from

the road shoulder to

Along the
pipeline

Operation

NOC

NOC
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S.N.

Environmental | Actions for Impact Place for Time of ]fs)(:?ﬁgnSIblllty Approximate | Monitoring and

Impacts Mitigation Implementation | Action . Budget (Rs.) | Evaluation
Implementation

ensure th@ipe remains
covered.

The project will
implement regular on
foot inspection along the Along the

L s Operation NOC NOC
pipeline route for early | pipeline route
detection of shoulder
cracks.
Biological Environment
Construction Phase
Possible Pipeline trenching work
conflict with will be on daylight hours| Along the : NOC/DFO/
wildlife while workiné]/ hear to pipel?ne route | Construction NOC/Contractor CFUG
the forest.

The existing fencing will
maintaineffectively, if Charali Chowk
necessaryfor the proper | to Green Field | Construction| NOC/Conractor
function in coordination | Terminal
with forest authorities.

NOC/DFO/
CFUG

Sociaeconomic and Cultural Environment

C.1 Construction Phase

High-visibility barriers,
reflective safety tape wil
be installed around ever
Potential open trench and
increase in roag equipment staging area
incidents to prevent vehicles or
pedestrians from
accidentally entering the
work zone.

Construction During

Sites Construction NOC/Contractor NOC

All project-related Along the During

vehicles will be restricte( pipeline route Construction NOC/Contractor NOC
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S.N.

Environmental
Impacts

Actions for Impact
Mitigation

Place for
Implementation

Time of
Action

Responsibility
for the
Implementation

Approximate
Budget (Rs.)

Monitoring and
Evaluation

to a maximum speed of
20i 30 km/h in residentia]
zones and will travel in
timed convoys.

1.2

Blocked of
feeder road

Retro reflective warning
signs, and barrier will be
installed ahead of the
highway intersection to
alert highway
commuters.

Construction
Site

During
Construction

NOC/Contractor

NOC

The alternative route wil
be utilized for the acces;
to thehighway.

1.3

Occupational
health and

The project mandates
daily and weekly toolbox
talks for all workers,
supported by a visual
communication strategy
using posters, booklets,
and safety signage.

Across all
worksites

During
Construction

NOC/Contractor

NOC

safety of the
workers

All personnel will be
equipped with job
specific PPE, and the
sites will be supported b
immediate first aid
facilities.

Working Sites

During
Construction

NOC/Contractor

NOC

14

Potential for the
conflict
between the
workers

The project will conduct
orientations and toolbox
talks to bridge language
gaps and establish a
unified safety culture.

Construction
Sites

Before and
during
construction

NOC/Contractor

NOC

Project will establish

grievance redressal unit

Project area

During
Construction

NOC/Contractor

NOC
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S.N.

Environmental
Impacts

Actions for Impact
Mitigation

Place for

Implementation

Time of
Action

Responsibility
for the
Implementation

Approximate
Budget (Rs.)

Monitoring and
Evaluation

toresolve the issues tha
arise during constructior

Operation Phas

e

2.1

Third party
Interference

A bright yellow warning
tape will be buried 300

500 mm above the pipe
to alert excavation.

Along the
pipeline route

During
Construction
and
operation

NOC

NOC

Yellow marker will be
placed every 106200
meter as route marker.

NOC enforce a central
Call-Center that third
party must contact befor|
any mechanical
excavation.

Project site

During
operation

NOC

Contractors must take
reasonable steps to
manually verify the exac
location and depth of a
pipe before using heavy
machinery, rather than
relying solely on map
data.

Along the
pipeline route

During the
operation

2.2

Pipelinesafety
and security

The design factor of pipg
will be in such a way tha
withstand external loads
and traffic vibration as
per Indian Standards.

The pipe will be laid at
the edge of the RoW of
the highway i.e. within
the 2 M from edge, to

reduce the load pressurg

Along the
pipeline route

During the
construction
and
operation

NOC

NOC
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Environmental

S.N.
Impacts

Actions for Impact
Mitigation

Place for
Implementation

Time of
Action

Responsibility
for the
Implementation

Approximate
Budget (Rs.)

Monitoring and
Evaluation

and vibration exerted du
to traffic.

The burial depth of the
pipe will be not less thar
1.2 meter from the road
surface.

The pipeline route will
monitored bypatrolling.

During the
operation
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8.3.2 EMP for the Green Field Terminal
Table 8-V: EMP for the Green Field Terminal

Environmental : e Place for Time of .| Approximate Monitoring
S.N. Impacts Actions for Impact Mitigation Implementation | Action Responsibility Budget (Rs.) and _
Evaluation
A. Physical and Chemical Environment
1 Construction Phase
1 The camp site will be within
the terminal property and
barricaded to ensure the
safety of local residents and
Installation of |  their properties.
camp sites 1 Materials will be covered Before and
1.1 |and with tarpaulins and encloseq GFT During Contractor NOC
stockpiling with sidebarriers to prevent Construction
sites dust.
1 Materials will be covered
with tarpaulins and enclosec
with side barriers to prevent
dust.
' Hazardous chemicals will bg
stored on hard, |mpermeabl GET During | contractor NOC
surfaces to protect soil and Construction
water from contamination.
1 The project will implement a
Worker mandatory thre®in system | At construction
1.2 | generated (biodegradable, recyclable, | campand work
waste. and hazardous) to ensure | sites
waste is sorted at the sourcg
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S.N.

Environmental
Impacts

Actions for Impact Mitigation

Place for
Implementation

Time of
Action

Responsibility

Approximate
Budget (Rs.)

Monitoring
and
Evaluation

1 The project willestablish
partnerships with local
municipal waste manageme
authorities for regular
collection and ensure that a
temporary camps are fully
cleared of waste upon
completion.

1.3

Land
development

1 Before landilling, the top
fertile soil will be stripped
and bankedhatwill later be
used to landscape the
greenery area in and arounc
the terminal

FGT

During
Construction

Contractor

NOC

TWall of three(3) meter
height will be constructed at
the edges of thellfarea to
secure the perimeter.

GFT Sites

During
Construction

Contractor

NOC

7 Land filling will be carried
out in layers and each layer
will be mechanically
compacted to prevent
possible future land

subsidencsinking.

GFT

During
Construction

Contractor

NOC

1 A green buffer zone will be
maintained between the

newly developed GFT site

GFT

During
Construction

Contractor

NOC
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S.N.

Environmental
Impacts

Actions for Impact Mitigation

Place for
Implementation

Time of
Action

Responsibility

Approximate
Budget (Rs.)

Monitoring
and
Evaluation

and existing agricultural or
residential lands to protect
the visual landscape.

14

Diversion of
Natural
Drainage

1 Thediverted canal of the 2
meter width and-1L..5 meter
depth will be constructed just
outside of the boundary wall.

9 The diverted canal will be
linked to the existing in and
out flow.

1 Strom water drain network
will be developed within the
terminal to prevenpossible
water logging issue.

15

Obtaining the
filling
material

1 The filling materials will be
obtained from legally
operating quarry/crusher
industries. The industry mus
have permission/approval
from the concern authorities

1 The quality of filling
materials will be ensured at
the filling site (Terminal) by
engineers.

Quarries sites
and GFT

During
Construction

Contractor

NOC/
Municipality

1.6

Air quality
degradation

1 All trucks carryingdfilling
materialsto the site will be

Material
carrying trucks,
access road,

During
Construction

NOC

Provisioned in
provisional
sum

NOC,
Municipalit
y
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S.N.

Environmental
Impacts

Actions for Impact Mitigation

Place for
Implementation

Time of
Action

Responsibility

Approximate
Budget (Rs.)

Monitoring
and
Evaluation

and noise
pollution

mandatory covered with
tarpaulins to preverdust
andspillage on public roads
Maintenance of the access
road surface to ensure
smooth traffic flow and
reduced vehicular noise.
Implementation of No
Blowing of Horn Zones
particularly in settlement
areas, ensitive areas.
Periodic air and noise
quality monitoring will be
conducted aand around the
terminalto ensure the
effectiveness of these
interventions.

from Charali
Chock to
Terminal,
Terminal and
periphery
communty

Operation Phase

2.1

Terminal
Safety and
Security

T

The wall of three meter
height will be constructed
at the edges of the fill area
to secure the perimeter.
The terminal will be guard
by the Nepal Army to

provide external security.

GFT

During
Construction
and
Operation

NOC

NOC
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S.N.

Environmental
Impacts

Actions for Impact Mitigation

Place for
Implementation

Time of
Action

Responsibility

Approximate
Budget (Rs.)

Monitoring
and
Evaluation

T

24/7 security guard will be
at the gate.

Integrated CCTV
monitoring system will be
installed.

An authorized person will
get access into the termina

2.2

Fire safety
concern

Thestorage tankayout
andinter-tank separation
distance will be as of the
Indian Oil Safety
Directorates standards
(OISD-STD-118 to
prevent a fire in one area
from spreading to another
The Green Fielderminal
will have equipped with
fire protection facilities
such as two fire water tani
with the capacity of each ¢
16 M diameter and 18.5 M
height, fire pump, foam
pump and fire hydrant
network.

GFT

Construction
and
Operation

NOC

Provisioned in
provisioral
sum

NOC

2.3

Flood/Inundat
ion risk

The elevation of terminal i

gained as per the flood an

GFT

Construction
and

Operation

NOC/Termina
| Development

Contractor

Included in
GFT
development
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S.N.

Environmental
Impacts

Actions for Impact Mitigation

Place for
Implementation

Time of
Action

Responsibility

Approximate
Budget (Rs.)

Monitoring
and
Evaluation

inundation analysis of
nearby Phulbasa River.

A peripheral drainsf 2 M
width and 11.5 M depth
will be constructed to
intercept offsite runoffand
prevent thelamming effect
on upstream areas.

An efficient drainage
network will be developed
within the GFT to manage
in-site runoff.

2.4

Soil and
Water
pollution

The HSD and MS storage
tanks will be surrounded b,
a dyke wall capable of
holding the 110% volume
of entire tanks in that
enclosure.

In areas designated for
vehicle parking, and
fueling, specialized oil
water separatorsf
35Mx15Mwill be
integrated intdhe drainage
system to ensure that any
fuel or lubricant leaks are

GFT

During
Construction
and
Operation

NOC

Included in
project cost

NOC
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S.N.

Environmental
Impacts

Actions for Impact Mitigation

Place for
Implementation

Time of
Action

Responsibility

Approximate
Budget (Rs.)

Monitoring
and
Evaluation

filtered out before the watg

is discharged.

2.5

Fugitive
emission

Specialized systems will b

installed at fuelingtations

to capture Volatile Organic

Compounds (VOCs).
Vapor Recovery Units
(VRU): VRUs will be
installed at loading bay to
convert vapors back into
liquid product.

Bottom Loading Systems:

bottomloading will be
adoptedo minimize
turbulence and associdte
vapor generation during
tanker filling.

Leak Detectiorsystemwill
be implemented.

GFT

During
Operation

NOC

Provisioned in
provisional
sum

NOC

2.6

Pigging

The stepby-stem approach
will be adopted to reduce
the major blockage and to
maintain thepipeline
integrity.

GFT

During
Operation

NOC

Provisioned in
provisional
sum

NOC
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S.N. Actions for Impact Mitigation

Monitoring
and
Evaluation

Environmental Place for Time of Approximate

Impacts Implementation | Action Responsibility Budget (Rs.)

1 The system will be real timg
tracking and pressure
monitoring system.

f The whole pigging will keey
in closed system and wastg
will be discharged as per th
national effluent standards.

Biological Environment

= m

Construction Phase

1 Mandatory environmental
induction programs will be
conducted for all staff to
educate them on protecte(
species and the legal
consequences of wildlife

Impacts on crimes.

wildlife and 1 The project will provide | GFT

avifauna subsidized LPG or electrig
cooking facilities at labor
camp.

1 All hot work (welding,
cutting, grinding) will be
done with fire precaution
measures.

During NOC/Contract

Construction| or NOC

1 The project workers will
strictly be prevented from | GFT
hunting and poaching and

lllegal
wildlife

During NOC/Contract

Construction| or NOC
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Monitoring

S.N. :Er:;)/ggtr;mental Actions for Impact Mitigation ::;rlﬁgnzgntation Ec:?ign()f Responsibility g‘ﬂgéﬁ'r&i{g End _
valuation
hunting and any other kind ofllegal
poaching activities.
1 Informative and warning
sign will be placedt
relevant construction sites
1 Use of forest wood will be
prohibited for meeting the
Pressure on fuel needg. Terminal Included in
13 |forestsfor |1 Construction contractor | During | hevelopnent | S3MP NOC
fuel and forest will provide necessary Construction ~ - “or installation
products household fuels such as cost
kerosene or LPG for
cooking.
C. Sociegeconomic and Cultural Environment
1. Construction Phase
1 Adequate space for the
living area will be arrange
for the worker inside the
terminal.
Arrangement | T Thesanitation facilities Suri Terminal
1.1 | of basic such as toilets and bathin¢ GFT nggtgruction Development NOC
facilities area will be design at Contractor
appropriate location and
distance.
9 The household and

sanitation water will be
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S.N.

Environmental
Impacts

Actions for Impact Mitigation

Place for
Implementation

Time of
Action

Responsibility

Approximate
Budget (Rs.)

Monitoring
and
Evaluation

sourced from the tube wel
inside the terminal.

The electricity will
obtained from the Nepal
Electricity Authority

(NEA) and will have a DG
set for backup source.
Color-coded bins will be
placed at the construction
site to segregate the wast
at sourceand municipal
waste will be managed
accordingly in coordinatior
with municipality.

1.2

Workers
occupational
health and
safety

Conductedlaily/weekly
toolbox talks and uses
visual signage to ensure
continuous worker
education on safety risks.
There will have mndates
full personal protective
equipmenfor all staff and
visitors, supported by en
site first aid at worksites

and camps.

GFT

During
Construction

Contractor

Provisioned in
provisional
sum

NOC
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Monitoring

S.N. :Er:;)/ggtr;mental Actions for Impact Mitigation ::;rlﬁgnzgntation Ec:?ign()f Responsibility g‘ﬂgéﬁ'r&i{g E?/gluation
1 Theconstruction activities
will be according to the
Occupational Health and
Safety (OHS)»tandards.
1 Mobilization of project
associated vehicles during
off peak period.
Increase in 1 The construction related
raffic volume ventcl _e > wen Provisioned in
13 | Potential on the road. side. GFT buring | contractor provisional NOC
Increase In M Ensuredmaintenance of Construction sum
road traffic access roadf any damage
incidents caused by project
1 Visible warning signs on
roads and terminal shall b
installed.
2. Operation Phase
T The fuel tan
parked orthe roadside.
1 Green area and buffer zor
Community will be maintained inside | T and _ Provisioned in
2.1 | Health and terminal and perimeter. | surrounding g:relz?gtion NOC provisional NOC
Safety 7 All the products produced | Community sum

within the terminal will
treated on site before
discharged.
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S.N.

Environmental
Impacts

Actions for Impact Mitigation

Place for
Implementation

Time of
Action

Responsibility

Approximate
Budget (Rs.)

Monitoring
and
Evaluation

1 A Community

FeedbacksrievanceBox
will be established,
allowing neighbors to
report concerns regarding
noise, dust, or driver
behavior for immediate
resolution.

2.2

Occupational
Health and
Safety

Hazardous Zone
Classification: The
terminal will be mapped
into zones (Zone 0, 1, and
2) based on the risk.

A mandatory PPE policy
will be enforced.

GFT and
surrounding
Community

During
Operation

Contractor/
NOC

Provisioned in
provisional
sum

NOC

2.3

Fire safety
and
prevention

Vapor Recovery Units
(VRU) will be installed to
capture flammable gases
during loading, reducing
the risk of an explosive
atmosphere.

A fire hydrant system with
dedicated, higltapacity
two watertankof capacity
3719.64 KL of eachwill be
maintained on Terminal.

GFT and
surrounding
Community

During
Operation

Contractor/
NOC

Included in
project cost

NOC
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Environmental : e Place for Time of .| Approximate Monitoring
S.N. Actions for Impact Mitigation . : Responsibility and
Impacts Implementation | Action Budget (Rs.) Evaluation

T

Dry ChemicalPowder
(DCP) and CQ
extinguishers will be
placed inall operational
areas.

A dedicated Foam Tender
fire extinguisher vehicle

will be on stand.
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8.4 Summary of Estimated Costs

Cost estimation for the proposed mitigation measures and enhancement megsioysigah
biological and socikeconomic and cultural environment$ifiguri Jhapa Petroleum Pipeline

and Green Field Termin& given inthe Table8-VI .

Table 8-VI: Environmental Impact Enhancementand Mitigation cost of SJPL Project

S.N. | Category / Item Description Amount Remark / Status
(NRs.)
A Capacity Building
1 Training (Tool Box talks, Environmen 280,000.00 | Provisioned in provisional sum
officers)
B Physical Environment
1 Traffic management provisions for | & Responsibility of the Contractor
construction sites
2 Excess spoil materials (safe disposal o Reuse of excavated materials
management
3 Slope protection work 850,000.00 | Provisioned in provisional sum
4 Air and Noise Quality monitoring 540,000.00 | Provisioned improvisional sum
5 Water quality monitoring 180,000.00 | Provisioned in provisional sum
6 Water sprinkling to reduce dust 280,000.00 | Provisioned in day works
7 Drainage management work at 0 Included in Terminal
Greenfield Terminal Development work
8 Campestablishment 825,000.00 | Included in project cost
9 Supply of Protective gears (PPEs), | 455,000.00 | Included in project cost
First aid facilities
Sub-total | 3,130,000.0C
C Biological Environment
1 Wildlife fencing, warning signs, speg 250,000.00 | Included in project cost
limits
2 Physical & Biological enhancement | 350,000.00 | Provisioned in provisional sum
(Plantation, noise barriers, etc.)
Sub-total | 600,000.00
D Sociceconomic and Cultural
Environment
1 Relocation of publiatilities (Water, | 475,000.00 | Provisioned in provisional sum
Irrigation)
2 Pipeline Integrity & Safety Awarenes] 320000.00 | Community safety near RowW
for local communities
Sub-total | 795,000.00
Total Costs | 4,205,000.0C

The estimated cost of implementing Environnmiergact enhancement and mitigatistNPR.
4,205,000
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) 8Norking Procedure on India Nepal Border

The pipeline cross Indiblepal Border at Mechi River Bridge near Kakarbhitta. In the
borderland the pipeline will be laid by adopting HDD technology. The working activities on
the borderland will be insupervision, coordination and support from the Distric
Administration Office, Jhapa and corresponding of India.

8.6 Social Action Plan

A Social Action Plan is a very vital component of the EMP. It normally provides the
institutional arrangements and processes of addressing the social issues so as te thaimiz
adverse impacts. Any development work leaves behind both positive as well as negative
consequences to the nature and the society.
Action Plandé to deal wi t h t hesopaysasdialsdte i | |
facilitate the works of the project by having a sound relation with the surrounding
community.The project shall also collect the public grievancesimuadly put up to the higher
concerned authority before the situation wosserhe rgpective Municipalityand District
Administration Offce (DAO)normally coordinate intelagency activities.

8.7 Occupational Health and Safety Management Plan

OHSrrisks during the construction of the pipeline andgte=n fielderminal will be managed
through integrated engineering controls and administrative protocols. The project will
mandate shoring and benching for all trenches exceeding 1.5 meters and will conduct
comprehensive utility mapping to prevent strikes. Highk tasks, including weldingnal
radiography, will be strictly regulated under a Work Permit System (€83%D-105),
featuring cordonedff zones and TLD badge monitoring. Furthermore,-sjtecific safty
inductions and mandatory PRicluding helmets, highvisibility vests, and stettoed boots

will be enforced for all personnel to ensure a zroident construction environment.

During the operational phase, mitigation strategies will focus on preventing hydrocarbon
releases and managing highergy risks associated with storage. Taality layout will

strictly adhere to OISEFTD-118 safety distances to eliminate domino effects between the
tanks. Static electricity during fuel transfer will be controlled via mandatory earthing and
bonding systems (OISBRP-110) and the use of antistaddditives. Pipeline integrity will be
sustained through continuous Cathodic Protection monitoring (&BD188) and a
SCADA-based leak detection system (API 1130) capable of triggering Remote Operated
Shutoff Valves. Fire safety will be ensured by-hdur water reserve and fixed foam systems,
while health risks from VOC exposure will be managed through Vapor Recovery Systems
and mandatory health surveillance per OIGDN-166.

The project will establish a "Health & Safety Management Committee” comgnsbject
officials, local government, health facilities, and security personnel to mitigate negative
consequences on worker and public healtforfal grievance mechanism to receive, study,
and address healtlelated complaints from the surroundiogmmunity and workforcevill
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be formulated Through this collaborative structure, the project authorities will ensure that
necessary steps are taken to abate health hazards and uphold the safety of both the project
environment and the local population.

8.8 Handling and Storage of Hazardous Chemical

The hazardous substances used during the construction period includes petroleum oll
products, welding gases, etc. All these hazardous substances will be handled and stored in
strict compliance with the requirentsnof Ministry of Forests and Environment. Any
spills/leaks from the pipe onto land will be immediately remediated to minimize the potential
of soil and groundwater contamination. Attention will be given to prevent to mixing of
harzardous waste with ndrezardous waste. Suitable Personal Protective Equipments (PPE)
will be used by workers while handlling harzardous wastes. The Environment Unit will
instruct the contractor and the DSC of the same and ask the contractor to comply with
immediate effect.

8.9 Permits and Approval Plan
The administration of the project office shall be dealing with such issues like; obtaining
permits and getting approval of plans from the relevant authorities.

8.10 Demobilization and Rehabilitation Management Plan

The project afte completion of the construction activities shall reinstate the temporarily
occupied spaces used for workerds camp, con
sheds, warehouses, quarry sites, borrow pits etc. Site clearance activity shalkedeocaity

the contractor to bring back the outlook of the used spaces to original form. Removal of
construction wastes and debris, filling, protection work if required etc. shall be the possible
activities to be done by the contractor. The EMU will be seeing the activities for their
appropriateness and compliance to this plan as well.

8.11 Environmental Management Unit

The proponent needs to have an Environmental Managemen(iBNAit) within the project
office. The proposed organogram with key staffs for the Environmental Management Unitis
presented below

Page|148



EIA FOR THE NEPAL SECTION SILIGURI JHAPA PETROLEUM PIPELINE AND JHAPA GREEN FIELD TERMINAL PROJECT

Nepal Oil Coporation

! I

1. Regular Compliance Siliguri Jhapa Petroleum Pipeline Proje 1. Providing Project
Monitoring Implementation Office Related

2. Record Keeping & X :\I;llfor.r;na_tlon .
Documentation . Sotr)u g)trt!ng ?r?

3. Preparation of Pre l l Stjatg]sl S?g e
and PostConstruction . ) .
Weekly and Monthly Environmental Management UNit | w) Enwrotnmental
Environmental (EMU) eports
Reports 3. Preparing Monthly

4. Reporting to the Chief l l Progress Reports
of Environmental «| Environmental Management Exper| En the Statuts IOf
Management Unit MnVIronmenfl
(EMU) anagemen

5. Coordination with l
Client, Engineer, and
Consultant Contractor

Figure 81 Environment Management Unit

8.12 Reporting Requirements

The Environmental monitoring reports prepared by the EMU shall be made available to the
project authority at the field each month. Nepal Odrporation shall be responsible for
sending compiled halfearly report to the Ministry of Forests and Environment. The Ministry

of Forests and Environment can anytime visit the site to validate the report.
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I’ CHAPTERS: ENVIRONMENTALMONITORING I

Environmental Monitoring is an integral part of the Environmental ManagementIPédso
assists to ensure compliance with environmelatas and in ameliorating or eliminating
adverse impacts.

As per the provision made in Rule 45 (1 and 2) of EPR 20/ JAHEP is responsible for
themonitoring of the environmental impacts of the project implementation every six months
and submit the monitoring report to the concerned agencies. In addition to that, as per the
provisionmade in Article 39(1) of EPR2077,Ministry of Forests and Environment (MoFE),
andDepartment of Environment also monitor the implementation of EIA report made under
the act.In order toimplement the effectiveness of mitigation measures, it is essential to
conduct three types ehvironmental monitoring fquetroleum pipelin@andstorage terminal
projectwhich is as follows:

9.1 Types of Monitoring

The Environmental Monitoring Plan incorporates three specific types of monitoring: Baseline
Monitoring, Compliance Monitoring, antinpact Monitoring. The environmental impact
monitoring shall be conducted as follows:

9.1.1 Baseline Monitoring

Impact monitoring onthe physical, biological and semionomic and cultural parameters will

be conducted in order to detect environmental charthat occur as a result of project
implementation. It involves actual measurement of the impacts of construction activities on
the environment, such as air noise and water quality samples being taken at regular intervals
to assess pollution concentraorimpact monitoring is scientific data collection, analysis
interpretation and follovup of mitigation measures. It is designed to assess actual impact vs.
predicted impact and the effectiveness of the mitigation measures.

9.1.2 Impact Monitoring

Impact nonitoring onthe physical, biological and soceiconomic and cultural parameter$i

be conducted in order to detect environmental changes that occur as a result of project
implementation. It involves actual measurement of the impacts of constructioitiesctn

the environment, such as air noise and water quality samples being taken at regular intervals
to assess pollution concentrations. Impact monitoring is scientific data collection, analysis
interpretation and follovup of mitigation measures. It @esigned to assess actual impact vs.
predicted impact and the effectiveness of the mitigation measures.

9.1.3 Compliance Monitoring
Compliance Monitoring provide a continuous recording of specific environmental quality
indicators or pollution levels in oed to ensure project compliance with recommended
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government environmental protection standards. Compliance covers the work to be done by
the proponent and contractor. Basically, compliance monitoring would be carried out at site.

This monitoring will be caducted during project construction as well as operation phase.

9.2 Environmental Monitoring Indicators

The report identifies specific indicators to monitor the effectiveness of environmental
protection measures and to track both positive and negativetsngdnese indicators are
established based on baseline data, impact identification, and the proposed mitigation
strategies that the proponent is required to implement.

9.3 Monitoring Methodology

Monitoring will utilize field observations, project datand stakeholder consultations. To
ensure technical compliance, physical samples of air, noise, and water will be collected and
analyzed in certified laboratories. This process requires active coordination between the
project office, the proponent, and lbgavernment units (Ward/Municipality).

9.4 Monitoring Schedule

A detailed timeline will be established for the construction and operational phases. Monitoring
frequency for each environmental indicator will be determined by its specific nature and
potental impact level.
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Aspects| Parameters | Indicators Method Schedule Monitoring Agency | Location
A. Baseline Monitoring
Air Quality TSPM, PMo, PM:s, Lead, | As per NAAQS, Nepa| Before Project/Local level/ | Along
*qE) SO, NO« Benzene, Ozone, Construction MoFE/DoE pipeline and
g CO% Terminal
o Noise Level Lmax, Lmin, Leq, ls, Lio, | As per NNQS Before Project/Local level/ | along
P Lso, Lao, Los standards Construction MoFE/DoE pipeline
c_";] Water Quality | BOD, Turbidity, EColi, As per NDWQS Before Project/Local level/ | At water
% TSS, Oil andGrease and ag standards Construction MoFE/DoE source along
2 per NDWQS parameters the pipeline
a and terminal
area
Forest status in | Tree species present Quadrate Before Project/Local level/ | Charali
5 terms of species sampling/total construction MoFE/DoE Forest
g present enumeration
2 Wildlife and Wildlife in terms of specieg FGD, consultation Before Project/Local level/ | Charali
L% Wildlife species | preset/reported, Protected with local,Jhapa construction MoFE/DoE Forest and
= species forestofficesand vicinity area
2, CFUGs,
% Aquatic fauna | Presence of fish species a| Cast net sampling, Before Project/Local level/ | At water
[ aquatic life construction MoFE/DoE sources along
thepipeline
% Settlement/ Increase in settlements, Discussion with local | Before Project/ MoFE/DoE
o g infrastructure infrastructure, migration | people, observation | construction
5T &
5 2 g
§ (_:3 Z Socioeconomic/| Updatesocioeconomic/ Discussion with local Project/Local level/
'g W cultural baseline| cultural baseline people, observation, MoFE/DoE
n review

o)

. Impact Monitoring
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Aspects| Parameters | Indicators Method Schedule Monitoring Agency | Location
B.1 Construction Phase
Air Quality TSPM, PMo, PM: 5, Lead, | Inspect &confirm Twice a year (dry | Project/Local level/ | Near
SO, NOx Benzene, Ozong related safeguard and wet season) | MoFE/DoE settlement
CO% clauses are adequate (Kakarbhitta,
statedilContr a Dhulabari,
Contract Document Charali and)
Site inspection to Terminal
i i inspect Co i i area
Noise Quality | As per NNQS standards construction practice Twice a year (dry | Project/Local level/ | Near
. and wet season) | MoFE/DoE settlement
Interview local along
residents on air, noise pipeline
and vibration effects & Terminal
their locality during area
congruction period
Water Quality | as per NDWQS parameter| Water quality Twice a year (dry | Project/Local level/ | At water

Physical Environment

Interview local people
about nuisance cause|
by spoil disposal

measurements and wet season) | MoFE/DoE source sites

construction practice

Interview local

residents on water

effects at their locality

during construction

period
Spoil and Location, siltaibn, erosion, | Inspect spoil disposal| Weekly Contractor/NOC Muck and
Construction spoil management plan made by Spoll
Waste Contractor Disposal
Management Area
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Aspects| Parameters Indicators Method Schedule Monitoring Agency | Location
Labour Camp | Proper arrangement of foo| Site Observation, Monthly Project/Local Labour Camp
Management stalls, camp sanitation and discussion with levelNOC area

water supply facilities, soli¢ workers
waste management
Timely Site Condition Site Observation, After Construction| Project/Local level/ | Throughout
rahabilation of discussion with local MoOFEMOoICS/NOC | the petroleum
infrastructure people /DoE pipeline
alignment
Possible Number and species of wil Verify that all Construction NOC, CFUG
disturbance to | animal reported necessary regulations| stage, at least
wildlife have been adopted | twice yearly
g Pressure on Recored of illegahctivities, | Verify number of During Project, CFUG
g forests for fuel | accidental leakage in the | labours residing in construction
= wood in labor project area, use of fuel each camp and the | period, at least
E camps source in camp site physical facilities twice yearly
o including fuel used in
'é.’, the camp by the
S Contractor
m
Interview local
residents aboutlabour
behavious
. | Public Health Types of disease and Meeting and Quarterly Project/Local level/ | Project
_c'éu ) incidence of disease in the discussion with local MoFE/DoE affected
o é project workers and local | health postand RMs/Munici
g .g community district hospitals pality,
5 5 Labour Camp
§ 'S | Social and Likely disturbance in Observation and Quarterly Project/Local level/ | Project
S 2 | Cultural traditional cultural ways | discussion MoFE/DoE affected

? 3 | Practices RMs/Munici

pality
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Aspects| Parameters Indicators Method Schedule Monitoring Agency | Location
Local Number ofemployment, Inspect & confirm Quarterly Project/Local level/ | Project
employment increase in income, labour related clauses NOC affected area
opportunity payment of wages to are adequately stated

workers on time in,
Cont r acontractr
Document , Site
inspection & labour
interview, Verify with
contractors payroll

B.2 Operation Phase
Surface flow Cross drainage and side | Field visit, discussion | Once a year Project/Local level/ | Throughout
interruption drain damagedr blocked | with local people MoFE/DoE the petroleum

pipeline
alignment
Improved Pipeline integrity I nspect Pr|Periodically NOC pipeline
Transportation construction design | during operation alignment
% Facility and and plans (usuallyMonthly) and terminal
S reliable supply
5 of petroleum

= products

U_c; Improvement in | Records of leakage, regulg Inspect corrosion, Periodically NOC pipeline

2 environmental | maintenance of pipeline | leaksperiodically and | during operation alignment

e quality recommend for (Monthly) or as and terminal

o reconstruction if per requirement

damage is found
Waste from Testing procedure, Inspect pigging During operation | NOC
pigging Concentration of pigment | structure at montly stage
products time interval
Fuel and Leaks in pipes, installation| Inspect leakage at During operation | NOC

lubrcant spills

of warning signals,

monthly time interval

stage
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Aspects| Parameters Indicators Method Schedule Monitoring Agency | Location
due to the combustible materials
accidental leaks| around the project area

. | Hunting and Record of animal hunting | FGD Once a six month | Project/Local level/ MoFE/DoE

< & | poaching of

S E | wildlife and fish

% .g catch

@ 5 [ Disturbances to | Number of fish catch, fish | FGD Oncein six month | Project/Local level/ MoFE/DoE
aquatic fauna | type available

o Local Priority for the local Cross checking the lis| Annual Project/Local level/ | Project site

£ — g employment | employment of employment MoFE/DoE

S = % Economic statug Changesn economic Interview and Annual Project/Local level/ | PAFs

§ 8 § condition of local people | discussion MoFE/DoE

S o = due to withdrawal of

N oL economic opportunity

C. Compliance Monitoring

C.1 Construction Phase

Air Quality TSPM, PM10PM2.5, As per National Twice a year (dry | Project/Local level/ | Near
= Lead, SO2, NOx Benzene| Ambient Air Quality | and wet season) | MoFE/DoE settlement
g Ozone, CO% Standards, Nepal along
S pipeline
= Water Quality | BOD, Turbidity, EColi, As per NDWQS Twice a year (dry | Project/Local level/ | At water
w TSS, Oil and Grease amad | standards and wet season) | MoFE/DoE source site
.§ per NDWQS parameters
>
o Noise Quality Lmax, Lmin, Leq, L5, L10,| As per NNQS Twice a year (dry | Project/Local level/ | Along

L50, L90, L95 standards and wet season) | MoFE/DoE pipeline

< £ | Increase deman( Fuel used by labor Visual inspection and| Once a month Project/Local level/ | Project labor
-% § | of fuel enquiry to labor MoFE/DoE camp
g = 4 Hunting and Involvement oflabor force | Meeting and Once a month Project/Local level/ | Project
@ W | poaching interaction MoFE/DoE impact area
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Aspects| Parameters Indicators Method Schedule Monitoring Agency | Location
NTFPs a) NTFPs collection status| Community meeting | Once a month Project/Local level/ | Project
exploitation and type of involvement | and visual inspection CF/DFO, Jhapa impact area

b) NTFPs collection and
management plan
Fire Hazard a) Fire on labor camp and | Communitymeeting | Once a month Project/Local level/ | Project

other project facilities and record inspection MoFE/DoE impact area
b) Awareness and training
to workforce
c) Provision of fire fighting

= Health and Availability of first Aid Observation and Periodic as per Project/Local level/ | Project site

8 safety record review construction MoFE/DoE

S schedule

= Occupational Danger signal in the Inspect records kept | Periodic as per Project/Local level/ | Project site

u safety construction site, Use of | by Contractor construction MoFE/DoE

g perspnal protective Inspect use of safety schedule

8 equipment by.th.e workers, gears by workers at

T Number of trainings for the site

a workers, Health check up

é records Interview site workers

S Adequacy of occupational | on the provisions

3 safety measures (helmets, made

.§ boots, warning signs etc.)

3 Issues related tg Condition of trenches, Inspect and confirm | Regular Project/DoR along the

road safety and
traffic

restoration of excavated
surface, speed limit in the
construction site

road safety related
clauses are adequate
stated in
Contract Document

Interview local
resi dent 6s

pipeline route
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Aspects| Parameters Indicators Method Schedule Monitoring Agency | Location

effect caused by
construction work
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9.4 Institutional Framework for ~ Monitoring

Environmental responsibility is shared among all construction entities, with specific duties
assigned to each. Under Section 39 of the Environment Protection Act, 2076, the Ministry of
Forests and Environment and the DepartmenEmfironmentare the primgy oversight
bodies. Provincial and local governments also hold inspection authority.

Per Rule 45 of the Environment Protection Rules, 2@019) the proponent is legally
mandated to conduct setfonitoring every six months and submit the findings tad¢tevant
department.

The stakeholders involved in ensuring environmental and social safeguards during the
construction and operation phases of the proposed project are presented in the foidang
o-Il.

Table 9-1I : Monitoring agencies and their responsibilities

S.IMonitoriRol e KeResponsibilitie|{Remar
Agency
Stakehol

1. Mi niasft ryUsef Thé&li ni séespohsepgrbd i

PhysicalHi ghay|t hReo WadPret r qli eplenhsien €
Infrast i ROW
anldr ansp
(MoPI T)
2. Mi nisft ryCompete|Finalppr ovwfaEl ARepo
Forastds |[Regul at|over seegunbadrmpglyiwva f
EnvironfAut hori |t hEeri r o nPweontteAcctti2dnl
( Mo FE) moni t orolemg uadeher &I
apprmegadur es.

3. Mi niaft r yParMinti {Revi eanamgl olEs iAer g 6 D

I ndustryot he submi $ sMooFNES,up er v iog
CommeardPropone|incl peir nman ict @ofpr o {
Suppl i es i mpl ementati on.
(Mol CS)

4, Deparom¢Techni c|Pr ovitda mlgmidovad tceev,i €

Roa(dBoR)Support|schedawm@dasirommermio
roaeél anhkedastructu
5. NOGProj (Project|Prparing/i mgl amé&meP
| mpl emenPropone|i ntteigiilh nb iod dliorcg m
Uni( Pl U) |[Exec Btoiddoper attihe@r i ev aRhecder
Mechan(iGRiMdbver s ©&ig
personnel

6. Supervi gTechni c|Super vicoinn g accotnoprl i
Consu(lSGSuepr vidgsijlcondustiagpresi;tdiemt
Compliajlnomompl i ancespr epd
mo nt h Il y /ngounairttroesrpldyg

t hPel U.

7. ContractitPri nraireyl| Prepatihe@ont résa EtSdWr
| mpl eme|( CESMBYtianigner mi t s
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approveassrimsabcon
compl deptey@ke®f f i
8. Local Local Faci | adorntduomivve drmo
GovernmgCoordin{const rlucd a&leamtni t @amn
coor diwn athpeomp onent

9.5 Grievance Redress Mechanism

During the construction and operation phases of the project, residents of the directly affected
areas and stakeholders may file legitimate grievances or register complaints regarding the
environmental impactsaused by the project. The Grievance Redress Mechanism will listen
to the grievances, identify the causes, and address them effectively.

A grievance redress mechanism (GRM) will be established to receive, evaluate, and facilitate

the resolution of affected e o pl eés concerns, complaints, an
environmental performance of the project. These issues will be addressed through
acknowledgement, evaluation and corrective action and response approach. The GRM aims

to provide a trusteevay to voice and resolve concerns linked to the project, and to be an
effective way to address affected peopl ebs

Tier 1-First Level GRM-Site Specific

The Contractor and Supervision Consultant (SC) serve as the first and most accessible points

for grievance resolution. Prior to construction, the Project Implementation Unit (PIU) shall
hold community meetings to notify residents
details.

A designated Safeguards Focal Person at the Site Project Offlceesbave and document

all compl aints, i ncl udiamdgaturef grievanceypchtian,ama nt 6 s
resolution status. This focal person shall collaborate with the contractor and SC specialists to
resolve issues withinT2 days. All gri#ances, whether resolved or pending, must be
immediately reported to the central PIU for official documentation and oversight.

Tier 2- Project level

The Second Level of the GRM is activated if a complaint remains unresolved at the site office,
requiring tke grievance to be forwarded to the Project Director (PD) within the PIU. The
PD/PIU is responsible for direct engagement with affected persons to resolve environmental
or social concerns.

To ensure timely resolution, the PD/PIU shall implement correcte@sores within 7 days.
Comprehensive documentation is mandatory fc
details, the nature of the grievance, the location, and the final resolution achieved.

Tier 3- Deparment Level

The third Level of the GRM isactivated by the Project Director (PD/PIU) if a grievance
remains unresolved at the project level. This involves referring the case to a formal Grievance
Redress Committee (GRC) established by MoICS/NOC.
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The GRC will review documentation and consult witle tPIU, Site Office, and affected
persons to determine corrective actions. To ensureléigh accountability, the committee is
mandated to assign clear implementation responsibilities and resolve the matter within 15
days.

Tier 4- Court of Law

If the inemal mechanism
i i i | D G vod | sess & identify ’ c | Record keeping
mc!udmg the C.or.1tractor' Site l Ty 4 5 L»i\
Office, PIU, or Ministry failsto | — =

H : : [ Site Level e = e '
provide a satisfactory resolutio (gwﬁc) :. s e
the affected person reserves 1 an

,,,,,,

right to seek legal redress throu

P;‘;jcc:l Level . Project Director (PD) / - s - . ¥
the judicial system. B alh v i
Critically, the existence of thi “Lu gy i -
i o Lo MolCS / NOC) —
GRM s inclusiveand does no un (Lo
[ TIER 4 - P }
prevent affected persons fro Caﬁ - M «

seeking legal recourse at a

stage of the project lifecycl&his  Figure 9-1: Grievance redress mechanism of project
ensures that the project remains accountable to nationalhiles providing an accessible

path for justice if administrative solutions are exhausted.

9.6 Estimated Cost for Environmental Monitoring

The estimated budget for the environmental monitoring is mentioned below;

Table 9-IIl : Estimated cost for environmental monitoring

Description Quantity | Rate (NRs.) | Amount (NRs.) | Remark
Environmental Specialist 4 80000 320000
Forestry expert/Biologist 4 80000 320000
Sociologist 4 80000 320000
Reporting, Logistics, etc. 100000
Transportation LS 100000
Field samling and lab test (air | LS 300000
and water quality, noise level)

Monitoring cost by government| LS 200000
instution and third party

Total cost for environmental monitoring works 16,60000
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I’ CHAPTER10: ENVIRONMENTAL AWDITING I

10.1 Objective of Environmental Auditing

Environmental impact auditing assesses the actual environmental impact, effectiveness of
environmental impact mitigation, and enhancement measures and functioning of monitoring
mechanisms.The primary objective of environmental auditing, as mandated by the
Environmental Protection Act, 2019 A.D. of Nepal, is to systematically evaluate the
environmental performance of a project during and after its implementation. Environmental
auditing ensureshat approved environmental commitments are fulfilled and that adverse
impacts are properly identified, managed, and documented.

10.2 Auditing Parameters, Methods and Indicators

The Ministry of Forests and Environment (MoFE) may consider the environnpeoitattion
measures and monitoring parameters as the basis of EIA/EMP for auditing. MoFE, as a
responsible agency for audit, may hire a team of experts to prepare the audit report. The audit
plan including parameters, methods, and indicators will be fallpw

Table 10-1: Environment audit parameters

S.N. | Parameters | Location | Methods | Indicators
A. Physical and Chemcal Aspect
1. Air Quality (PMg ,& | Project site, Ambient air Concentration levels
PMF4, SCF, NOX, nearby settlement{ monitoring, within national
CO) review ofrecords | standards
2. Noise Level Construction Sound level dB(A) values within
areas, sensitive | measurement permissible limits
receptors
3. Solid Waste Project facilities | Site inspection, Status ofolid waste
and camp record review segregation and
disposal
4, Surface Water Rivers, streams, | Water sampling | pH, DO, BOD, COD,
Quality near project and laboratory turbidity, grease and oi
analysis
5. Groundwater Wells, tube wells | Water quality Drinking water quality
Quality in project area testing standards
6. Soil Quality Near to the Soil sampling and| pH, organic matter,
pipeline and greer analysis contamination level
field terminal
B. Biological Aspect
1. Vegetation and Project footprint | Field survey, Area of vegetation
Forest Cover and buffer zone | satellite imagery | loss/restoration
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S.N. | Parameters Location Methods Indicators
2. Wildlife and Forests, corridors,| Field observation,| Presence of key
Biodiversity nearby habitats | consultation species, habitat
disturbance
C. Socio Economic and Cultural Environment
1 Livelihood and Around the project Household survey| Employment
' Employment area interviews opportunities created
Public Health and | Project site and | Health records Incidence of accidents
2. Safety nearby settlement; review, or illness
consultation
3 Sociceconomic Project Area Survey and Change in local
' Change interview economy
Affects oncultural | Affected foot Observation and | Reinstate Foot trail/
and religious sites | trail/steps, access| interview steps access road, staf
road tocultural and use of such sites,
4, sited and other culture and religion of
sited of worship as adjoining sites
mentioned in EIA
report

10.3 Content of the Environmental Audit Report
The structure of the environmental audit report of the proposed project will be as follows:

Table 1011 : Contents of the Environmental Audit

Chapter Description

Chapter 1 In this chapter, the executive summary of the report shou
written including the main points of the environmental
report.

Chapter 2 In this chapter, details of test administration and test w

interviews conducted at the venue, testing parties and test
and methods should be included. Also, the facts and d
related to environmental monitoring and testing should alg

included.
Chapter 3 This chapter should contain complete details of the test
Chapter 4 In this chapter, suggestions and corrective actions t(
followed in relation to the project should be included.
Annexes Facts and details should be included in the Aesex
Human Resources { During the preparation of the environmental test report, ex
be included who match the subject with the proponent, such

environmental experts, social, economic, cultural exp
waste management experts, etc., shoulshdaded.
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10.4 Estimated Environmental Audit Cost

In accordance with national environmental regulations, the entire financial burden for the
engagement of experts, laboratory testing fees, equipment calibration, and the production of
guarterly monitoringeports shall be borne solely by the Project Proponent (NOC). These
costs shall be integrated into the project's annual environmental budget to ensure no
interruptions in the monitoring cycle.
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I’ CHAPTER 11 CONCLUSIOMND COMMITMENTS I

11.1 Conclusion

The proposed Siligurdhapa Petroleum Pipeline Project is a landmark drosser energy
infrastructure initiative between the Government of India and the Government of Nepal,
implemented under a GovernméatGovernment (G2G) framework. The project invedv

the construction of a 49.6 km underground petroleum pipeline connecting the Indian Oil
Corporation (IOC) Siliguri Terminal in India to the proposed Jhapa Terminal at Charali,
Nepal, with 14.6 km of the alignment located within Nepalese territory. Tiheime is
proposed to be laidh between 23 meter from enchroached free RoW edlpmg the the Eaist

West Highwayfrom Kakarbhitta to Charalandsame alignment of thdechi Highway from
Charali to Duhagagdthereby minimizing environmental disturbandeGreen Field Terminal

with the capacity of 18,900 KL petroleum products maMétor Spirit (MS) and HigkSpeed
Diesel (HSD)is proposed in the Duhaagadi, Charali, Jhapa on ar2a Bfgha 3 kattha 13
Dhurland owned by the NOC itself.

The Environmeral Impact Assessment (EIA) indicates that the project will significantly
enhance the efficiency, safety, and reliability of petroleum product transportation to eastern
Nepal. The pipeline offers a sustainable alternative to-baaed transportation by peteum
tankers, which currently poses challenges related to traffic congestion, accidents, fuel losses,
emissions, and supply disruptions. Considering the increasing demand for petroleum products
in Nepal, the project plays a crucial role in strengthemagonal energy security and
supporting industrial and economic development in the region.

The assessment identifies that teW that will be used, has been clearedinderground

and on surfacegnd the pipline alignment doesnot pass through forest ldoeeever,major
environmental impacts are primarily associated with the construction phase, including
trenching and excavation works, temporary disturbance to traffic, noise and dust generation,
soil erosion, waste generation, and limited impactsraadside vegetation and nearby
settlements. The use of underground pipeline installation at a minimum depth ofVA& m,
depending upon the environmental sensitivétgpption of Horizontal Directional Drilling
(HDD) at sensitive locations such as roadssings and water bodies, and the integration of
modern safety and monitoring systems substantially reduce potential environmns&raatl
safetyconcern

During the operational phase, environmental impacts are expected to be minimal due to the
enclosednature of pipeline transport and the incorporation of advanced control systems,
optical fibei based monitoring, leak detection mechanismsfiyleting facilities, and
security measures at the Jhapa Terminal. The proposed terminal infrastructure,otath a t
storage capacity of 18,900 KL for Motor Spirit (MS) and Higppeed Diesel (HSD), has been
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designed in compliance with applicable safety and environmental standards and includes
provisions for future expansion.

Overall, the EIA concludes that the batebdf the Siliguri Jhapa Petroleum Pipeline Project
significantly outweigh its potential adverse impacts. With effective implementation of the
proposed Environmentdanagement Plan (#P) and adherence to national environmental
laws and standards, the ot will have limited and manageable environmental impacts and
will be highly beneficial to the country. Therefore, the EIA recommends the implementation
of the project with the prescribed mitigation, monitoring, and management measures.

11.2 Commitments

The project commits to the following conditions to make project environmental friendly,
socially inclusion, and sustainable;

ANOC shall strictly implement all mitigation and maning measures defined in thé/P
across all project phases.

ATrenchlessdchnology (Horizontal Directional DrillingHDD) will be utilized at all water
bodies, road crossings, and congested areas to prevent surface disturbance.

ADisturbedand will be restored to its original state immediately after construction.

AA comprehesive Oil Spill Prevention and Emergency Response-iatending a disaster
management framewoidhall be established and enforced.

AMonitoring of air, noise, soil, and water will be conducted, alongside mandatory
environmental auditing per the Environmé&motection Act, 201@nd its Rule, 2020

AsStringent Occupational Health and Safety (OHS) protocols, traffic management, and
community awareness programs shall be maintained in all settlement areas.

ANOC commits to continuous coordination witbncern takeholderslocal authorities and
the timely submission of monitoring reports to the Ministry of Forests and Environment.
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